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NATIONAL  DEVELOPMENTS 


HISTORY,  FUTURE  OF  COMPUTER  APPLICATIONS  REVIEWED 

Beijing  JINGJI  RIBAO  [ECONOMIC  DAILY]  in  Chinese  5  Jun  86  p  2 

[Article  by  Li  Xianglin  [2621  4382  2651]:  "China’s  Computer  Applications  Begin 
To  Open  Up"] 

[Text]  During  the  period  of  the  "Sixth  5-Year  Plan,"  computer  applications  in 
this  country  developed  more  rapidly,  and  to  varying  degrees  they  have 
penetrated  into  some  important  fields  within  construction  of  the  national 
economy  and  life  in  society.  They  have  made  outstanding  gains,  eind  have  come 
across  some  experience  that  has  done  more  for  laying  the  foundation  for  the 
"Seventh  5-Year  Plan." 

Computer  Applications  Have  Developed  Quickly 

While  focusing  on  the  persistent  self-reliance  of  the  party,  supplemented  by 
help  from  outside,  and  under  the  guidance  of  the  policy  to  Import  advanced 
foreign  technology  to  develop  socialist  economic  construction  in  this  country, 
it  has  now  been  30  years  since  the  initiation  of  the  development  of  China’s 
computer  enterprise.  Since  the  3d  Plenary  Session  of  the  11th  CPC  Central 
Committee,  the  party  and  the  state  have  made  the  use  of  computers  to  transform 
traditional  Industries  highly  strategic,  and  have  formulated  a  developmental 
strategy  for  our  electronics  and  information  industries.  Through  the  arduous 
efforts  of  the  vast  numbers  of  scientists  and  technicians  and  workers  in 
computer  applications  departments  throughout  the  country,  computer 
applications  in  China  have  begun  to  open  up. 

Research  and  development  projects  in  computer  applications  have  developed  from 
a  few  hundred  achievements  to  more  than  20,000,  and  applications  fields  have 
expanded  quickly.  From  fields  primarily  centered  in  science  research  and 
national  defense  and  in  key  national  projects,  they  have  made  their  way  to 
varying  degrees  into  the  areas  of  energy,  transportation,  communications, 
metallurgy,  chemical  engineering,  mechanics,  electronics,  finance,  commerce, 
agriculture,  national  defense,  public  safety,  science  and  technology,  culture 
and  education,  physical  education,  and  hygiene.  Large  scale  data  and  service 
systems  in  areas  of  the  national  economy  like  information,  banking, 
electricity  networks,  weather,  and  public  safety  have  befpin  building  up  and 
have  had  a  good  start. 


1 


In  1980  there  were  some  2,900  computers  that  were  not  microcomputers  installed 
throughout  the  country,  with  only  some  600  microcomputers.  This  has  developed 
until  now  there  are  more  than  7»000  non-microcomputers  and  more  than  130,000 
microcomputers.  Among  these,  some  computers  of  all  types  can  handle  both 
English  and  Chinese  processing. 

In  1980  there  were  only  20,000  scientists  and  technicians  in  this  country 
involved  in  computers.  Now,  they  have  begun  to  make  up  a  scientific  and 
technical  contingent  of  about  100,000  that  is  hierarchical  and  that  engages  in 
computer  research,  technology  development,  industrial  production,  teaching, 
and  technical  services.  In  addition,  there  are  more  than  5,000  teachers 
involved  in  elementary  and  middle  school  teaching  and  in  extra-curricular 
activities. 

In  1980  the  technical  base  for  computer  applications  was  still  quite  weak,  and 
it  lacked  general  use  supporting  software  and  basic  technical  methods. 
Changes  have  been  made  after  years  of  hard  work,  and  there  have  been 
outstanding  advances  in  the  extent  of  applications;  a  quantity  of  supporting 
software  has  been  successfully  used  in  various  systems,  as  well  as  has  a 
number  of  software  packages  for  different  applications  fields;  work  has  begun 
on  the  building  of  multi-type  databases  of  different  scales  and  of  economic 
and  mathematic  models;  applications  and  theoretical  methods  have  been 
researched  and  developed  for  manual  seismic  prospecting  numerical  methods; 
throughout  the  country,  work  has  begun  on  basic  research  in  researching  basic 
information  standardization  and  safety  and  security;  there  have  been  great 
advances  in  Chinese  language  information  processing  technologies,  and  the 
writing  symbols  for  11  nationalities,  including  Chinese,  Mongolian,  and 
Tibetan,  are  being  handled  by  computer  to  varying  degrees. 

Computer  Applications  Have  Played  an  Important  Role 

As  the  electronics  and  information  Industries  in  this  country  have  shifted 
toward  serving  development  of  the  national  economy,  the  four  modernizations, 
and  activities  throughout  society,  computer  applications  during  the  period  of 
the  "Sixth  5-Year  Plan"  have  had  quite  marked  results. 

First,  they  have  contributed  to  the  transformation  of  traditional  technology. 
Computer  applications  have  made  great  contributions  to  the  areas  of  improving 
product  quality,  lowering  costs,  improving  work  efficiency,  as  well  as 
results,  excellent  products,  and  engineering  designs,  accelerating  the  renewal 
of  products,  and  in  promoting  science  management.  According  to  calculations 
by  the  Planning  Department  of  the  Ministry  of  the  Coal  Industry  and  the  actual 
practice  of  the  Ministry  of  Water  Resources  and  Electric  Power,  by  using 
computer-aided  design,  funding  can  typically  be  reduced  by  3-5  percent.  The 
General  Shipping  Company  uses  computer  systems  to  aid  in  the  manufacture  of 
ships,  and  everything  from  price  quotations,  signing  agreements,  design, 
manufacture,  and  inspection  to  paying  and  settling  ship  accounts  is  aided  by 
computers.  Just  from  reducing  1  or  2  months  from  the  time  of  design  alone, 
the  general  company  reaped  economic  gains  of  10  million  yuan.  The  General 
Petroleum  and  Chemical  Industrial  Company  used  computers  to  transform  the 
production  and  management  system,  economic  results  for  which  company  were 
above  260  million  yuan  in  1985. 
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Second,  initial  results  have  been  seen  in  overall  national  policy  making  and 
in  management  services.  During  the  period  of  the  "Sixth  5- Year  Plan,"  the 
State  Planning  Commission  and  the  State  Bureau  of  Statistics  each  established 
databases  for  overall,  energy,  agriculture,  population,  personnel,  and  the 
basic  conditions  of  medium  and  large  core  enterprises.  They  constructed 
economic  and  mathematic  models  for  economic  development  forecasting  and  policy 
simulation,  and  they  have  provided  a  basis  for  formulation  of  policy  and 
planning.  During  our  third  population  survey,  40  billion  characters  and  1.2 
billion  records  of  data  were  handled.  The  computing  center  at  the  Ministry  of 
Finance  has  used  computers  to  do  forecasts  and  comparisons  of  financial 
materials  from  80,000  enterprises,  the  amount  of  work  they  have  done  being 
equal  to  that  of  550  workers  in  a  year,  and  they  have  provided  a  basis  for 
overall  policy  making  for  the  state's  second  phase  of  turning  profits  into 
taxes.  The  overall  balance  model  developed  by  the  Ministry  of  Astronautics 
for  financial  supplements,  pricing,  and  wages  has  forecasted  economic  trends 
in  overall  market  sales  volumes  and  price  levels  for  the  last  3  years,  which 
has  contributed  to  calculating  standards  for  vegetable  supplements  for  the 
urban  population.  The  State  Supplies  Bureau  economic  management  information 
system  in  just  the  area  of  managing  bearing  products  alone,  reduced  the 
warehouse  storage  quantities  for  the  provisions  organizations  of  various 
ministries  and  commissions  by  30  percent  from  1984  to  1985,  cutting  down  funds 
in  use  by  more  than  200  million  yuan. 

Third,  results  have  been  outstanding  for  science  and  engineering  data 
processing  services.  Relevant  state  science  research  organizations  and  higher 
institutions  have  brought  in  and  developed  linear  and  non-linear  finite 
element  analysis  programs  and  three-dimensional  graphics  processing  systems, 
which  have  been  successfully  used  in  major  projects.  Data  processing  for 
petroleum  seismic  well  logging  materials  has  reached  international  standards 
of  the  early  1980' s.  The  numerical  method  for  seismic  processing  that  was 
researched  by  the  Chinese  Academy  of  Sciences  is  of  great  theoretical  and 
practical  value.  The  Ministry  of  the  Petroleum  Industry  has  used  computers  to 
handle  seismic  prospecting  data  and  materials,  which  has  allowed  them  to  bring 
down  the  amount  of  funds  needed  for  the  verification  of  100  million  tons  of 
petroleum  reserves  from  the  790  million  yuan  of  1981  to  the  320  million  yuan 
of  1984.  Using  computers  to  evaluate  well  logging  information  has  improved 
the  rate  of  conformity  by  27  percent  over  manual  solutions,  the  economic 
results  generated  from  this  being  175  million  yuan. 

Fourth,  they  have  played  a  very  important  role  in  national  defense  research 
and  in  major  projects.  Computer  techniques  such  as  scientific  calculations, 
numerical  simulations,  emulation,  and  measurement  have  had  important  functions 
in  building  national  defense  and  major  project  construction,  as  well  as  in 
developing  high  technology.  For  example,  we  have  used  computers  that  we  have 
designed  and  manufactured  to  control  nuclear  fusion  research,  launching 
missiles  into  the  Pacific  and  from  beneath  water,  as  well  as  for  synchronous 
satellite  positioning. 
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Important  Experiences  in  Applications 

Dramatic  focus  on  microcomputer  applications  is  an  important  path  by  which  to 
make  breakthroughs  in  our  computer  applications. 

Practice  has  shown  that  microcomputer  applications  are  inexpensively  financed, 
produce  quick  results,  and  are  beneficial  to  the  training  of  applications 
personnel.  They  are  easy  to  operate  and  easy  to  disseminate  within  this 
country..  Therefore,  they  are  also  useful  for  getting  rid  of  the  superstitions 
people  have  about  computers,  and  for  making  the  most  of  enthusiasm  for  using 
computers  in  all  professions  and  industries.  Disseminating  applications  based 
on  microcomputers  is  extremely  suited  to  our  national  conditions,  and  is  one 
of  the  important  reasons  for  attaining  greater  development  in  computer 
applications  during  the  period  of  the  "Sixth  5-Year  Plan." 

Dissemination  and  application  of  microcomputers  has  resulted  in  an 
accumulation  of  experience  that  has  made  necessary  technical  and 
methodological  preparations  for  the  full  utilization  of  the  hardware  and 
software  resources  of  non-microcomputers. 

Dissemination  of  model  demonstration  industries  is  an  effective  method  for  the 
active  but  prudent  development  of  computer  applications,  that  deals  with  the 
complexities  of  computer  applications,  and  is  a  scientific  method  that  has 
come  about  in  light  of  actual  conditions  in  this  country.  The  method  that  has 
resulted  from  a  summation  of  the  experiences  of  many  areas  and  sectors  is; 
1,  to  proceed  after  an  evaluation  of  strengths;  2,  be  familiar  with  the 
technology;  3»  cater  to  production  and  obtaining  results;  M,  on  the  basis  of 
experimental  sites  and  after  results  have  been  obtained,  then  continue  to 
disseminate  progressively  within  particular  fields  or  industries. 

Enhancing  software  development  and  circulation  control  is  the  key  to  doing  a 
good  job  with  computer  applications.  The  research  and  development  of  systems 
software  and  support  software  is  the  basis  for  universal  applications  in  the 
dissemination  of  computer  applications.  Some  departments  and  units  have  had 
outstanding  results  from  joining  together  to  bring  about  technical  advantages 
and  to  concentrate  development.  Applications  software  have  joined  the  areas 
of  science  research,  education,  the  computer  industry,  and  users,  and  have 
undertaken  development  based  on  the  realities  of  professional  applications. 
Many  valuable  achievements  in  dissemination  have  resulted  from  this,  which 
have  promoted  the  commercialization  of  software  and  have  given  Impetus  to 
applications. 

Training  personnel  through  the  use  of  various  channels  and  methods  is  an 
important  path  for  expanding  the  computer  applications  contingent.  To  develop 
computer  applications,  we  must  build  a  technical  contingent  that  is  clear  in 
hierarchy  and  fully  equipped  with  hardware.  Under  the  unified  leadership  of 
the  State  Education  Commission,  invoke  the  enthusiasm  of  all  sectors,  and 
train  personnel  through  various  channels  and  with  various  methods.  In 
addition  to  formal  education,  many  schools  and  applications  departments  have 
started  various  kinds  of  study  classes  that  have  trained  a  large  number  of 
applications  personnel . 
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Based  on  actual  conditions  in  this  country,  the  integration  of  computer 
specialists  with  user  specialists  in  other  fields  is  a  most  positive  factor  in 
promoting  computer  applications.  The  combination  of  two  kinds  of  talent  and 
two  kinds  of  knowledge  suits  our  national  condition,  suits  the  requirements  of 
knowledge  intensiveness  for  computer  applications,  and  suits  the  trends  in 
international  science  and  technology  that  develop  toward  a  high  degree  of 
comprehensiveness.  This  kind  of  integration  makes  it  easy  to  pool  collective 
wisdom  and  develop  new  thinking,  and  provides  preparations  in  the  area  of 
talent  for  developing  a  computer  manufacturing  industry  and  a  computer 
servicing  industry.  It  also  plays  an  important  promotional  role  in  forming  a 
Chinese  information  industry. 

12586 

CSO;  4008/1080 
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PERFORMANCE  OF  V-TYPE  FLAMEHOLDER  IN  AFTERBURNER  IMPROVED 

Beijing  GONGCHENG  REWULI  XUEBAO  [JOURNAL  OF  ENGINEERING  THERMOPHYSICS]  in 
Chinese  Vol  7,  No  2,  May  86  pp  179-181 

[Article  by  Tan  Haoyuan  [6151  3185  0337]  and  Wang  Jiahua  [3769  1367  7520], 
Nanjing  Aeronautical  Institute;  "A  Test  Research  for  Improving  the  Per¬ 
formance  of  V-Type  Flameholder  Used  in  an  Afterburner";  this  paper  was  read 
at  the  Fifth  Academic  Annual  Meeting  of  the  Chinese  Engineering  Physics 
Society  held  in  Suzhou  in  1985] 

[Text]  English  Abstract:  This  research  paper  describes  the  V-type  with  gaps 
flameholder  used  in  a  jet  engine  afterburner.  It  was  the  result  of  model 
tests  that  the  recovery  coefficient  of  total  pressure  increased,  the  quench¬ 
ing  limit  for  poor  fuel  extended  and  the  combustion  efficiency  improved.  The 
unit  fuel  consumption  rate  decreased  about  1  percent  under  full  scale  engine 
tests. 

I.  Test  Equipment 

The  test  equipment  was  a  low  pressure  combustion  system  with  a  total  air 
flow  of  1.4  kg/s.  Fuel  feed  was  in  two  locations:  a  fuel  injection  rod 
placed  at  the  front  about  3  meters  from  the  holder,  with  the  fuel  accounting 
for  70  percent  of  the  fuel  volume,  this  fuel  could  completely  evaporate;  and 
a  single  centrifugal  nozzle  placed  at  the  back  which  accounted  for  30  percent 
of  the  fuel  and  since  it  was  close  to  the  holder,  the  fuel  could  not  com¬ 
pletely  evaporate.  This  fuel  feed  method  could  approximate  the  actual  fuel 
feed  situation  in  an  engine.  The  test  section  had  two  elements:  height  x 
width  =  150  X  100  mm2.  The  test  was  to  open  gaps  on  the  tops  of  conventional 
V-type  holders  to  turn  it  into  a  simple  preheating  holder.  The  blockage 
ratio  was  30  percent.  The  structure  is  as  in  Figure  1. 

II.  Model  Test  Results  and  Discussion 

1.  Losses  due  to  flow  resistance.  In  cold  air  tests,  we  measured  the  rela¬ 
tionship  of  the  holders'  total  pressure  recovery  coefficient  number  and  the 
rate  of  flow  M  number,  see  Figure  2.  o\)  -  Pj/Pi.  P*!*!  the  total  pressure 

of  the  front  and  back  of  the  holder.  Figure  2  gives  the  normal  objective 
pattern.  The  total  pressure  recovery  coefficient  of  the  improved-type 
holders  were  higher  than  the  conventional  ones,  and  became  higher  with 
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increases  in  the  gap  width.  The  higher  the  speed,  the  greater  the  sensi¬ 
tivity  of  the  gap  width  to  the  total  recovery  pressure  coefficient.  The 
total  pressure  recovery  coefficient  of  a  26  =  6  mm  holder  when  M  =  0.2, 
increased  0.5  percent  compared  to  the  conventional  V-type.  This  structure 
can  be  viewed  as  a  combination  of  a  small  V-type  holder  and  a  pressure 
expander.  As  the  gap  increased,  the  blockage  of  the  small  holder  diminished, 
therefore  the  losses  diminished. 


Holder 

Number 

No.  1 

No.  2 

No.  3 

No.  4 

Gap  width 
26  mm 

0 

4.14 

6.18 

10.40 

- 

1^- 

Conventional  V  Improved  V 


Figure  1.  Flameholder  Structure  and  Dimensions 


* 


Figure  2.  Relationship  of  Total  Figure  3.  Graph  of  Quenching  Limit 

Recovery  Coefficient 
and  M  Number 


2.  Stability.  See  Figure  3  for  test  results  of  the  quenching  of  poor  fuel- 
good  fuel  limit.  When  the  M  number  increased,  the  poor  fuel  quenching  limit 
grew  wider;  the  poor  fuel  range  of  the  improved  type  holder  was  broader  than 
the  original  type,  and  in  No  2  holder  is  even  clearer.  Whem  M  =  0.25  the 
quenching  limit  expanded  from  (j)  =  0.4  to  <|)  =  0.25,  an  increase  of  approxi¬ 
mately  37.5  percent.  Since  the  back  nozzle  was  closer  to  the  holder,  two 
phase  mixed  gases  entered  the  holder.  An  increase  in  the  M  number  helped 
atomizing.  The  two  phase  mixed  gases  enter  the  holder  from  the  gaps,  the 
fuel  drops  are  concentrated  in  the  backflow  area  and  evaporate  and  burn 
which  are  characteristic  of  evaporation  type  holders  and  preheated  type 
holders,  therefore  the  quenching  limit  expanded.  The  No  4  holder's 
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26  =  10.4  mm,  the  preheated  flow  was  too  great,  the  backflow  area  contracted, 
and  only  the  small  holder  played  a  role  stabilizing  the  flame.  Performance 
began  to  decline.  On  the  good  fuel  limit,  the  range  of  the  improved-type 
was  contracted  more  than  the  original  type,  but  the  degree  of  contraction  was 
not  great.  If  M  =  0.25,  the  good  fuel  quenching  range  dropped  from  <|)  =  0.87 
to  (|)  =  0.81,  a  contraction  of  about  7  percent.  This  is  because  when  the  two 
phase  flow  evaporates  in  the  holder,  the  ratio  of  some  of  the  fuel  and  air 
surrounding  the  fuel  drops  is  richer  than  in  the  conventional  holder. 

Figure  4  shows  that  the  good  fuel  quenching  range  becomes  slightly  narrower 
as  the  gap  width  Increases  but  the  range  of  the  poor  fuel  quenching  limit 
first  expands  as  the  gap  increases,  then  contracts.  Within  the  range  of 
26  =  4-6  mm  the  poor  fuel  quenching  limit  is  optimum. 

3.  Combustion  efficiency.  The  combustion  efficiency  of  the  holders  with 
changes  in  the  quantity  ratio  are  as  in  Figure  5.  The  combustion  efficiency 
of  the  improved  holder  was  about  5  percent  higher  than  that  of  the  conven¬ 
tional  one.  These  curves  have  the  typical  characteristics  of  evaporation- 
type  holders.  When  the  equivalent  ratio  is  larger  than  a  certain  value 
(such  as  0.63)  then  as  the  gaps  become  wider  the  volume  of  fuel  which  is 
not  yet  evaporated  which  has  entered  the  holder  increases  and  efficiency 
drops;  conversely,  when  a  large  gap  holder  in  <|)  is  relatively  short,  the 
combustion  efficiency  is  higher.  When  ({>  =  0.7,  and  26  is  between  4  mm  and 
6  mm,  the  combustion  efficiency  is  at  its  optimum  value. 


Figure  4.  Quenching  Limit  With 
Changes  in  Gap  Width 


Equivalent  ratio  ((• 


Figure  5.  Relationship  of  Combustion 
Efficiency  and  Equivalent 
Ratio 


III.  Bench  Tests 

A  WP-6  engine  was  used  for  all  dimension  tests  of  the  holder.  No  11  holder's 
26  =  6  mm  and  No  15 's  26  was  8  mm.  Data  on  the  comparison  with  the  original 
type  is  listed  in  Table  1.  dC  is  the  difference  between  the  engine's  unit 
fuel  consumption  and  the  standard  unit  fuel  consumption  (dC  =  Cx-Cstandard) » 
dR  is  the  difference  of  engine  measured  thrust  and  the  standard  thirust. 

From  the  rated  state  we  can  see  that  when  the  thrusts  are  basically  equiva¬ 
lent,  No  11 's  holder  unit  fuel  consumption  drops  0.009  [kg  of  fuel/kg  of 
thrust 'hours] .  The  drop  in  No  15 's  test  was  even  greater  because  the  gaps 
were  large  and  the  loss  due  to  flow  resistance  was  small;  the  results  of 
No  11 's  afterburning  state  were  more  satisfactory,  thrust  increased  35  kg. 
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fuel  consumption  dropped  0.009  [kg  of  fuel/kg  of  thrust ‘hours] ,  because  the 
better  dimensions  of  the  model  test  results  were  selected  for  this  test. 
Afterburner  thrust  was  about  3000  kg,  therefore  each  engine  could  save  27  kg 
of  fuel  per  hour.  If  the  adjusted  afterburner  thrust  is  equivalent  to  the 
original  model,  fuel  consumption  can  still  be  lowered.  The  relative  gain 
in  fuel  consumption  is  about  1  percent.  From  the  temperature  indicating 
paint  it  was  determined  that  the  holder  wall  temperature  was  about  50®C 
lower  than  the  original  model.  This  is  the  result  of  gap  air  flow  cooling 
which  is  beneficial  for  prolonging  holder  life. 


Table  1.  Comparison  of  Bench  Test  Results 


Status 

Original  V-type 

No.n 

No.l5 

B 

Max. 

(1) 

Rated 

Max. 

(1) 

Rated 

Max. 

(1) 

Meas . 

RPM 

11155 

11150 

11155 

iu5e 

11143 

11160 

11150 

11140 

11155 

kg 

B 

B 

H 

-10 

(-2.5) 

BSB 

nssj 

20(+35) 

IQQ 

25C+40) 

rfCCA.), 

kg/kghrs 

-0.0210 

B 

-0.0245 

(-0.0035) 

BM 

-0.0902 

(•fO.0005) 

rf,c 

540 

630 

645 

536.6 

631.7 

650 

535 

625 

650 

Jet  dia. 

mm 

m 

451 

508.5 

473 

448.5 

506 

473 

448.5 

506 

Note:  Fuel  consumption  gain  Ac  *  dCimproved-dC original;  thrust  gain 
Ar  =  dRiinpj-oved“‘ikoriginal 


Key:  (1)  Afterburner 

IV.  Preliminary  Conclusions 

The  flow  resistance  of  the  improved  holder  was  lower  than  the  original  model. 
When  M  is  0.2,  the  overall  pressure  recovery  coefficient  increased  0.5  per¬ 
cent;  the  good  fuel  quenching  limit  contracted  about  7  percent  but  the  poor 
fuel  quenching  limit  expanded  about  37  percent;  relative  comparative  com¬ 
bustion  efficiency  increased  about  5  percent;  optimum  gap  width  26  was 
4-6  mm;  in  engine  bench  tests,  in  rated  and  afterburner  states  it  could 
lower  unit  fuel  consumption  about  1  percent. 

The  author  expresses  his  profound  thanks  to  Comrades  Cao  Guomlng  [2580  0948 
0682],  Wang  Jigen  [3769  4764  2704],  Zhang  Hongbin  [1728  3163  6333],  and 
Su  Xlanru  [5685  0341  1172]  who  participated  in  the  tests. 

8226/6091 
CSO:  4008/73 
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PRESSURIZED  COMBUSTION  TEST  OF  COAL-WATER  MIXTURE  AS  GAS  TURBINE  FUEL 

Beijing  GONGCHENG  REWULI  XUEBAO  [JOURNAL  OF  ENGINEERING  THERMOPHYSICS]  in 
Chinese  Vol  7,  No  2,  May  86  pp  162-165 

[Article  by  Gao  Lijun  [7559  7787  0689],  Institute  of  Engineering  Thermo¬ 
physics,  Chinese  Academy  of  Sciences:  "A  Pressurized  Combustion  Test  of 
Coal -Water  Mixtures  as  a  Fuel  in  Gas  Turbine  Combustor";  this  paper  was  read 
at  the  Fifth  Scientific  Annual  Meeting  of  the  Chinese  Engineering  Physics 
Society  held  in  Suzhou  in  1985] 

[Text]  English  Abstract:  The  purpose  of  this  paper  is  to  examine  the  feasi¬ 
bility  of  Ultra-Cleaned  Coal-Water  Mixture  (UCCWM)  as  a  fuel  in  a  gas  turbine 
combustor.  Five  kinds  of  UCCWM  were  used  in  pressurized  combustion  at 
4x10^  Pa,  7x105  Pa,  and  llxlO^  Pa.  The  effect  of  combustor  pressure  on  com¬ 
bustion  efficiency,  distribution  of  temperature,  particle  size,  ash  deposi¬ 
tion,  and  gas  exhaust  was  discussed.  A  viability  of  using  CWM  in  modified 
aero-engines  is  being  evaluated  under  atmospheric  pressure. 

This  paper  treats  the  feasibility  of  using  ultra-cleaned  coal-water  mixture 
in  gas  turbine  combustors.  The  cleaning  process  of  ultra-cleaned  coal-water 
mixture  should  be  higher  than  in  boilers,  the  average  dimensions  of  the 
particle  bodies  in  the  mixture  is  on  the  order  of  10  ym,  ash  and  sulphur 
content  is  about  1  percent  (by  weight) .  This  paper  analyzes  the  pressurized 
combustion  of  five  different  ultra-cleaned  coal-water  mixtures  at  4x10^  Pa, 
7x10^  Pa,  and  llxlO^  Pa  and  emphasizes  a  discussion  of  the  influence  of 
pressure  on  combustion  efficiency,  wall  temperature  distribution,  dimensions 
of  particles  in  the  exhaust  gas,  ash  deposition,  and  gas  exhaust,  and 
describes  the  constant  pressure  combustion  experiments  using  coal-water 
mixture  made  by  Shandong's  Datong  Coal. 
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I.  Important  Constituents  and  Characteristics  of  Ultra-Cleaned  Coal-Water 
Mixture 

Table  1.  Constituents  of  Ultra-Cleaned  Coal-Water  Mixture 


Appx.  analysis 

Elemental  analysis  (%  by  weight)  (%  by  weight) 


Mixture 

number 

Carbon 

Hydro¬ 

gen 

Oxygen 

Nitro- 

._gen 

Acid 

Ash 

Water 
(%  by 
weight) 

Vola¬ 

tile 

matter 

Fixed 

carbon 

Ash 

SI 

76.45 

4.73 

12.97 

1.84 

1.00 

3.01 

36.18 

36.53 

60.46 

3.01 

S2 

77.61 

4.91 

13.35 

2.19 

1.26 

0.68 

39.01 

36.75 

62.57 

0.68 

S3 

78.56 

4.95 

11.62 

1.55 

1.12 

2.20 

41.40 

37.53 

60.27 

2.20 

S4 

82.44 

5.12 

8.53 

1.62 

0.91 

1.38 

37.96 

—  , 

~ 

— 

S5 

82.44 

5.28 

7.74 

1.86 

1.0 

1.13 

35.51 

Table  2.  Characteristics  of  Ultra-Cleaned  Coal-Water  Mixture 


Mixture 

number 

Viscidity 

(cp) 

Shear 
rate  (s~l) 

Maximum 

particle 

diameter 

(ym) 

Average 
dia.  of 
particle 
(ym) 

Thermal 
value 
of  coal 
(J/kg) 

SI 

889 

2.5 

40.3 

5.27 

31x106 

S2 

3,340 

1.5 

32 

7.11 

31.62x106 

S3 

331 

2.5 

40.32 

6.12 

31.8x106 

S4 

— 

— 

— 

— 

S5 

— 

— 

— 

34.33x106 

II.  The  Pressure  Combustion  Test  System 

1.  Shipping  the  mixture:  Before  feeding,  the  mixture  flowed  by  gravity  from 

the  storage  tank  to  the  pump  and  the  pump  also  constantly  forced  the  mixture 
into  the  storage  tank  so  that  it  constantly  circulated  to  obtain  a  good  flow 
of  the  mixture.  The  volume  of  mixture  flow  was  regulated  by  regulating  the 
air  pressure  entering  the  tank.  2.  Atomizer:  An  anti-equilibrium  twin 
channel  pneumatic  nebulizer  was  used  in  the  test  for  the  atomizer.  See 
Figure  1  for  a  diagram  of  the  structure  of  the  nozzle  head.  Air  is  the 
atomizing  medium.  To  avoid  blocking  of  the  mixture,  a  straight  mixture 
channel  is  placed  in  the  center  of  the  nozzle.  The  natural  gas  channel  is 
for  preheating  the  combustor.  The  rotational  direction  of  the  atomizing 
air  is  the  reverse  of  the  mixture  flow  rate.  3.  Cyclone:  In  the  tests  we 
used  a  slider  cyclone  to  provide  primary  swirling  air.  Primary  air  flowing 
from  the  adjustable  channel  accompanied  by  secondary  swirling  air  in  the 
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A. 


reverse  direction  intensified  the  mixture  of  air  and  mixture  in  the  combustor 
and  formed  a  violent  backflow  area  which  promoted  the  combustion  process. 

The  maximum  vortex  number  corresponding  to  when  the  maximum  adjustment  angle 
is  15®  is  1.37.  The  air  was  preheated  to  250®C-350®C.  Preheating  the  air 
promotes  evaporation  of  the  water  in  the  coal-water  mixture  and  thus  promotes 
ignition  and  a  stable  flame.  4.  Combustor:  The  combustor  with  refractory 
cement  lined  walls  is  illustrated  in  Figure  2.  It  is  made  up  of  a  central 
cylinder  with  a  high  speed  area.  An  electrospark  Ignition  fires  the  natural 
gas  and  when  the  walls  are  preheated  to  1000®C,  the  burning  natural  gas  is 
replaced  by  burning  coal -water  mixture.  The  smoke  goes  through  a  high 
temperature  control  valve  and  a  water-quenching  ring  then  is  released  into 
the  atmosphere  by  an  exhaust  fan.  The  exhaust  temperature  dropped  to  about 
150®C.  The  combustor  pressure  relies  on  guarantees  of  inputting  an  air  and 
coal  mixture  at  a  definite  pressure  and  regulating  the  high  temperature  con¬ 
trol  valve  of  the  exhaust  system  is  the  way  in  which  stability  of  pressure 
is  achieved.  5.  Measurement  system:  A  thermocouple  was  used  to  measure 
the  combustor  wall  temperature.  Combustion  efficiency  was  determined  by 
measuring  the  CO2  and  O2  in  the  combustion  product.  A  quench  sampling  tube 
was  used  to  collect  smoke  and  a  counter  was  used  to  determine  the  dimen¬ 
sions  of  the  particles  in  the  smoke. 


Natural  gas 
Air 
CVJM 


Figure  1.  Atomizer 
Throat 


Secondary 
cyclone  air 

Atomized  ai^ 


Sampling 


Deposit  pins 
j  Exhaust 

f^l  Combustion  products 
i  sampling  tube 


Primary 

cyclone 

air 


Thermocouple 


Figure  2.  Combustor 


III.  Main  Test  Results 

The  tests  were  carried  out  on  the  basis  of  a  series  of  selected  parameter 
tests.  Test  parameters  chosen  through  analysis  and  comparison  are  as 
follows:  coal  mixture  flow  was  45  kg/h,  the  excess  air  coefficient  was  25 
percent,  the  mass/ flow  ratio  of  atomized  air  to  coal  mixture  was  3,  the 
primary  air  cyclone  number  was  1.37,  the  flow  distribution  ratio  of  primary 
cyclone  air  to  secondary  cyclone  air  was  1:1.  The  main  test  results  are  as 
follows: 

1.  Combustion  efficiency:  Generally  speaking,  when  fuel  at  a  definite 
mass  flow  and  air  at  a  definite  mass  flow  is  supplied  at  different  pressures 
in  a  gas  turbine  combustor,  the  temperature  in  the  combustor  does  not 
basically  change,  thus  it  is  held  that  the  mass  flow  rate  of  air  is 
directly  proportional  to  pressure,  therefore  when  the  pressure  is  high  there 
should  be  a  high  flame  density  and  combustion  rate,  and  when  the  pressure 
is  high  the  flame  temperature  should  be  higher  than  when  the  pressure  is  low. 
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After  the  fuel  is  ignited  a  high  radiation  temperature  is  created,  therefore 
the  particle  surface  also  should  have  a  high  temperature,  and  generally 
speaking,  combustion  efficiency  at  high  pressure  is  higher  than  at  low 
pressure.  But  on  the  other  hand  as  pressure  Increases,  the  convection  heat 
transfer  of  the  particle  surface  to  the  surrounding  air  also  increases , 
thus  making  the  temperature  of  the  particle  surface  lower,  leading  to  a 
lowering  of  combustion  as  a  whole.  For  burning  the  coal-water  mixture,  as 
pressure  Increases,  reciprocal  jietuan  [4814  0957  aggregating?]  of  the 
particles  is  created  thus  reducing  the  overall  combustion  area  which  can 
also  lead  to  lowering  total  combustion.  The  combustion  efficiencies  given 
in  Figure  3  are  average  values.  From  the  figure  it  can  be  seen  that  as 
pressure  Increases,  the  combustion  efficiency  is  lowered,  and  when  burning 
S4  mixture,  the  lowering  of  efficiency  is  most  obvious.  2.  Particles  in 
the  gas:  Figure  4  gives  the  average  diameter  of  the  particle  bodies  in 

the  smoke  of  different  types  of  ultra-cleaned  coal— water  mixture  at  different 

pressures.  The  sampling  tubes  at  positions  #1,  #2,  and  #3A(#3B)  were 
located  13  cm,  33  cm  and  53  cm,  respectively  from  the  combustion  head  flange 
surface.  From  the  figure  it  can  be  seen  that  the  diameter  of  most  of  the 

particles  is  between  10  ym  and  20  ym  and  this  value  is  larger  than  the 

diameter  of  the  particles  in  the  coal-water  mixture.  This  is  different  from 
the  situation  of  using  constant  pressure  combustion  of  the  same  nozzle.  At 
constant  pressure,  after  the  ultra-cleaned  coal-water  mixture  has  burned, 
the  average  diameter  of  the  particles  in  the  smoke  is  only  one-half  the 
average  diameter  of  the  particles  in  the  coal  mixtureC^]^  go  it  can  be  seen 
from  this  that  as  the  combustor  pressure  increases,  the  small  particles 
jietuan  together.  From  Figure  4  it  can  also  be  seen  that  as  the  coal -water 
mixture  viscidity  Increases,  the  particle  dimensions  also  increased,  for 
example,  the  particle  diameters  of  mixtures  S2  and  S5  which  had  a  viscidity 
of  about  3000CP  were  larger  than  S4  which  had  a  viscidity  of  331CP.  From 
the  figure  it  can  be  seen  that  at  different  sampling  positions  the  changes 
in  particle  dimensions  were  not  uniform  either,  not  only  because  of  the 
pulsation  of  combustion,  but  also  due  to  sampling  chance  rate,  and  although 
during  the  tests  there  were  sampling  tubes  at  different  cross-sections,  a 
single  point  sampling  tube  can  only  obtain  a  sample  at  one  (or  two)  point (s) 
on  each  surface.  3.  Temperature:  Figure  5  shows  that  when  burning  differ¬ 
ent  types  of  ultra-cleaned  coal-water  mixture,  the  combustor  exit  wall 
temperature  reached  over  1180®C.  The  rise  in  temperature  again  at  the  7th 
point  in  the  figure  indicates  that  when  burning  the  coal-water  mixture  the 
flame  is  elongated.  Therefore,  when  designing  the  combustor,  sufficient 
combustor  length  and  displacement  and  good  air  flow  should  be  considered  to 
achieve  even  higher  complete  combustion  and  combustor  exit  temperatures. 

4.  Discharge  of  combustion  products:  Figure  6  shows  that  in  the  combustion 
product  the  range  of  SO2  was  450-570  ppm,  the  range  of  NOx  was  330-720  ppm. 
These  values  do  not  yet  reach  the  U.S.  national  discharge  standard.  5.  Ash: 
The  overall  ash  content  in  the  combustor  was  low.  For  example,  when  burning 
S2  at  4.2x105  Pa,  the  total  amount  of  mixture  fed  was  86  kg,  and  after  the 
test,  325  mg  of  ash  were  collected  in  the  combustor,  only  0.38  percent  of  the 
amount  of  mixture  fed,  therefore  most  of  the  ash  was  expelled  with  the 
smoke. 
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Figure  3.  Combustor  Efficiency 


Figure  4,  Average  Diameter  of 
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Figure  5.  Wall  Temperature 


Figure  6.  Composition  of  Combustion 
Products 


IV.  Constant  Pressure  Combustion  Tests  Carried  Out  In  China* 

We  first  carried  out  constant  pressure  combustion  tests  of  the  application  of 
coal-water  mixture  to  gas  turbines  In  China  In  1984.  The  combustor  was  an 
Improved  WP-5  aero-englne  combustor  and  a  pneumatic  nebulizer  nozzle 
was  used  to  replace  the  original  pressure  centrifugal  nozzle;  taking  Into 
account  that  the  spray  distance  of  burning  the  coal-water  mixture  was  longer, 
the  four  exhaust  holes  In  the  front  of  the  flame  tube  were  sealed;  to 
Increase  the  radiation  of  the  flame  tube  Inner  walls,  they  were  sprayed  with 
AI2O3.  See  Table  3  for  the  parameters  used  In  the  test.  The  test  showed 
that  when  there  was  a  small  amount  of  auxiliary  Ignition  methane  flame  present, 

*Thls  work  was  carried  out  by  the  Application  of  Coal-Water  Mixture  to  Gas 
Turbine  Research  Group  of  the  Engineering  Thermophysics  Institute 
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the  coal-water  mixture  could  form  torch  stable  combustion  inside  an  improved 
aircraft  gas  turbine  combustor.  If  we  used  oxygen  as  the  injected  gas  in  the 
nozzle,  after  the  auxiliary  ignition  methane  was  cut  off,  a  single  coal- 
water  mixture  torch  could  maintain  stable  combustion.  When  the  swirler  was 
improved  from  the  viewpoint  of  turbulence  theory,  we  could  see  that  the  length 
in  the  flame  area  was  clearly  reduced,  combustion  intensity  was  Increased, 
and  at  this  time  after  the  auxiliary  ignition  methane  gas  was  cut  off,  the 
injection  gas  in  the  nozzle  was  switched  from  oxygen  to  air,  and  stable  com¬ 
bustion  by  the  single  coal-water  mixture  torch  was  achieved  in  16  minutes. 


Table  3.  Constant  Pressure  Combustion  Test  Parameters 


Coal-water  mixture  flow 
Cold  air  flow 

Combustor  inlet  air  temperature 
Injected  air  flow 
Injection  methane  gas  flow 
Supplemental  air  flow 


20  kg/h 
0.048  kg/s 
873“C 

0.0017  m3/s 
0.00034  m3/s 
0.0024  m3/s 


V.  Conclusion 

1.  In  the  pressure  combustion  test  bed  with  a  heat  tolerant  layer  adapter, 
when  the  nominal  input  heat  was  0.737x109  j/h,  the  pressure  combustion  tests 
showed  that  the  use  of  ultra-cleaned  coal-water  mixture  itt  gas  turbine  com¬ 
bustors  is  feasible.  When  the  coal-water  mixture  is  burned  below  12x10^  Pa 
(meter  pressure),  most  of  the  efficiency  is  above  90  percent.  2.  When  the 
excess  air  coefficient  in  the  combustor  is  1.2-1. 4,  the  combustor  outlet 
wall  temperature  reached  more  than  1180“C.  3.  For  the  anti-equilibrium 

pneumatic  nebulizer  nozzle,  when  the  atomized  air  ratio  to  coal  mixture 
flow  is  3,  the  pressure  combustion  tests  indicated  that  the  average  diameter 
of  the  particle  bodies  in  the  smoke  was  between  10  ym  and  20  ym,  which  value 
is  larger  than  the  diameter  of  the  particles  in  the  coal  mixture.  This 
indicates  that  at  high  pressure  the  particles  jietuan  together.  4.  Although 
fairly  stable  combustion  was  achieved  in  the  pressure  combustion  test  bed, 
the  discharge  of  SO2  and  NOx  is  not  up  to  U.S.  national  standards. 

5.  Exploratory  constant  pressure  tests  of  burning  coal -water  mixture 
carried  out  in  China  in  light  stmcture  improved  gas  turbine  aero-engine 
combustors  similarly  proved  the  feasibility  of  burning  coal -water  mixture 
in  gas  turbines. 
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SCIENTISTS  AND  SCIENTIFIC  ORGANIZATIONS 


LIAOWANG  HAILS  ATOMIC  BOMB  SPECIALIST  DENG  JIAXIAN 

HK100930  Beijing  LIAOWANG  in  Chinese  No  25,  23  Jun  86  pp  4-8 

[Article  by  LIAOWANG  reporter  Gu  Mainan  [7357  6701  0589]:  "Deng  Jiaxian, 
a  Man  of  Great  Merit  in  Developing  the  'Two  Bombs'"] 

[Text]  Many  scientists  of  the  older  generation  still  remember  that  for 
some  time  during  the  1940' s,  a  number  of  outstanding  nuclear  physicists  in 
the  world  "disappeared"  all  of  a  sudden.  And  they  did  not  reappear  in 
public  until  the  successful  explosion  of  the  first  U.S.  atom  bomb. 

Scientists  "disappeared"  in  China,  too.  Not  long  ago.  Professor  Yang  Chen 
Ning  asked  a  1960's  nuclear  physics  graduate  at  Beijing  University;  "Have 
you  ever  heard  of  Deng  Jiaxian?"  The  latter  shook  his  head.  We  cannot 
blame  that  graduate  for  his  ignorance.  This  is  because  Deng  Jiaxian  had 
for  a  time  engaged  in  some  kind  of  top  secret  work  for  the  state. 

This  reporter  has  of  late  covered  China's  nuclear  weaponry  research  and 
design  base,  and  has  learned  much  about  the  hearbreaking  stories  of  Deng 
Jiaxian  and  many  other  unknown  heroes,  who  have  dedicated  their  whole 
lives  to  consolidating  China's  national  defense. 

We  Shall  Launch  a  "Big  Firecracker" 

We  will  go  back  to  autumn  1958.  A  responsible  person  of  the  Second 
Ministry  of  Machine-building  at  that  time  sent  for  Deng  Jiaxian  and  said: 
"Deng,  we  shall  fire  a  "big  fire-cracker.'  This  is  a  top  secret  matter, 
and  we  should  like  you  to  join  in  the  work.  What  do  you  think  of  it?" 

He  said  solemnly:  "This  is  a  glorious  task!" 

Deng  Jiaxian  had  been  to  the  United  States  before  the  founding  of  the  PRC, 
shortly  after  his  graduation  from  the  Department  of  Physics,  Southwest 
Union  University,  Kunming.  After  he  acquired  his  doctorate  degree  at 
Purdue  University,  Indiana  in  1950,  he  overcame  one  obstruction  after 
another  and  returned  to  China  with  another  200  or  more  Chinese  students 
studying  abroad.  When  this  young  doctor  appeared  before  the  older 
generation  physicists  who  had  just  returned  from  Europe  and  the  United 
States,  such  as  Qian  Sanqiang,  Peng  Yuanwu,  and  Wang  Ganchang,  everybody 
was  happy  to  have  such  young  blood  at  the  newly  set  up  Modern  Physics 
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Institute  for  Research  under  the  Chinese  Academy  of  Sciences.  For  several 
years,  Deng  Jiaxian  worked  hard  together  with  the  veteran  scientists  in 
initiating  the  undertaking.  They  rode  their  bicycles  to  purchase  parts 
at  some  stalls  selling  secondhand  goods,  and  made  the  Modem  Physics 
Institute — the  first  research  organ  of  modem  physics  in  new  China — 
gradually  grow. 

When  the  responsible  person  in  China’s  nuclear  Industry  said  that  China 
was  to  launch  a  "big  firecracker,"  and  that  Deng  was  to  join  in  the  work, 
Deng  instantly  understood  that  he  was  being  asked  to  take  part  in  the 
research  and  development  of  the  atom  bomb.  Facing  this  matter  of  great 
importance  as  well,  as  arduous  and  glorious,  he  was  rather  terrified  and 
timid,  and  said:  "Developing  the  atomic  bomb!  But,  am  I  up  to  the  require¬ 
ments  for  the  job?" 

"Sure,  you  are.  Do  it  together  with  the  others!  This  is  the  nation's 
trust  in  you.  The  whole  thing  has  a  bearing  on  the  security  or  danger 
to  the  state;  I  believe  you  will  make  a  good  job  of  it!" 

When  Deng  went  home  that  evening,  he  could  not  sleep  all  night.  His  wife, 

Xu  Luxi  found  this  extraordinary  and  asked  him  what  had  happened? 

"No  big  deal,  only  I'll  be  transferred  to  another  post!"  he  said  quietly, 
but  when  he  thought  that  it  would  be  impossible  to  stay  together  with  his 
wife  and  children  most  of  the  year  round,  he  was  a  bit  sad.  With  deep 
regret,  he  said:  "Luxi,  I'm  afraid  I  shan't  be  able  to  take  good  care 
of  our  day-to-day  family  life  from  now  on.  tfy  life  will  be  dedicated  to 
nty  future  work.  If  1  do  a  good  job  of  it,  whole  life  will  be  quite 
significant,  and  it  is  even  worthwhile  if  I  die  for  it!" 

That  night,  Deng  and  his  wife  recalled  many  things  in  the  past,  talked 
about  the  experiences  they  had  shared  and  the  future  of  the  nation,  and 
both  of  them  became  emotional.  His  wife  Luxi,  the  eldest  daughter  of 
Mr  Xu  Deyan,  knew  nothing  about  where  Deng  would  be  transferred,  nor  what 
kind  of  job  he  would  be  engaged  in.  She  saw  that  the  undertaking  her 
husband  would  go  in  for  would  be  an  important  one  that  had  a  bearing  on 
the  state's  interests,  and  believed  that  her  husband  would  go  all  out 
without  regard  for  his  own  life.  That  was  because  they  had  both  experienced 
national  disasters  and  the  ruin  of  their  families. . .the  gunfire  of  the 
Japanese  invaders  at  Lugouglao  in  the  'July  7  incident'  in  particular 
seemed  to  be  still  echoing  in  their  ears,  and  how  often  did  the  scenes  of 
Japanese  soldiers  arbitrarily  slaughtering  unarmed  Chinese  come  back  before 
their  eyes... 

"A  nation  without  the  strength  of  self-defense  will  inevitably  be  knifed, 
and  its  people  will  suffer."  Since  the  "July  7  incident"  Deng  had  to 
begin  a  life  in  exile  with  his  teachers  and  schoolmates.  Now,  when  he 
learned  that  China,  a  backward  country  which  had  been  bullied  arbitrarily 
was  going  to  develop  a  strategic  nuclear  weapon  in  order  to  consolidate 
its  national  defense  he  could  not  repress  the  excitement  and  joy  in  his 
heart.  Since  then,  this  excellent  young  physicist,  who  had  already  caught 
the  attention  of  the  public  both  at  home  and  abroad,  receded  totally  into 
oblivion. 
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Years  of  Hardship  Initiating  the  Undertaking 

After  his  *Misappearance,’*  Deng  Jlaxian  entered  the  Nuclear  Weaponry 
Research  and  Design  Institute  in  preparation.  The  so-called  Nuclear 
Weaponry  Research  and  Design  Institute  at  that  time  was  simply  a  stretch 
of  farmland,  and  its  scientists  and  technicians  were  few  in  number.  As 
responsible  person  for  the  theoretical  design  of  the  atom  bomb,  he  had  to 
start  everything  from  scratch.  The  first  thing  he  did  after  he  took 
office  was  to  change  into  his  overalls,  and  to  work  together  with  the 
construction  workers,  cutting  down  kaoliang,  building  earth  works,  pushing 
carts,  mixing  mud,  and  building  houses.  He  worked  side  by  side  with 
young  people  in  mud  and  water.  College  students  admired  this  hard-working 
man  with  a  doctorate  degree  from  a  university  abroad.  When  they  saw  him 
work  clumsily,  with  his  tall  and  broad  physique,  they  found  this  funny 
and  nicknamed  him  "the  bear,"  and  forgot  about  his  official  title.  It 
was  very  busy  at  the  work  site;  and  the  scientists  and  technicians  were 
sweating  all  over.  As  days  went  by,  one  building  after  another  was  erected 
for  the  research  center  and  workshops. 

Prior  to  this,  Marshall  Nie  Rongzhen  had  signed  an  accord  on  behalf  of  the 
Chinese  Government  on  new  national  defense  technology  with  the  Soviet 
Union.  According  to  the  accord,  the  Soviet  Union  promised  to  provide  China 
with  an  atom  bomb  model  for  teaching  purposes.  They  had  done  a  lot  of 
work  for  the  exhibition  of  this  model,  and  sent  people  to  the  station  for 
its  delivery  on  several  occasions,  but  the  model  never  appeared. 

One  day,  Liu  Jie,  the  vice  minister  of  the  Second  Engineering  Building 
Ministry  sent  for  [Deng  Jiaxian]  and  said:  "You  must  be  mentally  prepared; 
we  must  rely  on  ourselves  for  the  theoretical  design  of  the  atom  bomb." 

That  happened  in  the  late  1950* s. 

"The  research  and  development  of  a  strategic  nuclear  weapon  is  where  the 
interests  of  the  Chinese  and  the  world’s  peoples  lie;  now  we  have  to  rely 
on  ourselves!"  He  was  addressing  the  young  college  students.  He 
encouraged  the  young  people  around  him  by  saying:  "People  like  us  who 
are  engaged  in  this  undertaking  should  willingly  become  unknown  heroes. 

We  should  not  care  about  fame,  nor  personal  benefits,  but  we  must  bear 
hardships.  Even  your  fruits  of  scientific  research  are  not  to  be  published 
as  theses." 

If  the  atom  bomb  is  compared  to  a  dragon,  the  theoretical  design  of  the 
atom  bomb  will  be  "the  dragon  head."  According  to  a  saying  by  the  leading 
member  of  that  time:  The  cubic  equation  for  "the  dragon  head"  is  "the 
dragon  head"  of  "the  dragon  head"  of  "the  dragon  head."  The  result  of 
this  leading  work  had  a  bearing  on  the  success  of  all  kinds  of  engineering 
design  of  the  atom  bomb.  None  of  the  Chinese  had  ever  built  an  atom  bomb 
before,  and  there  was  no  authority  to  speak  of  in  this  field.  Under  the 
conditions  of  the  strict  blockade  abroad,  Deng  studied  hard,  and  prepared 
his  lessons  before  giving  lectures.  The  young  people  called  him  Professor 
Deng,  but  he  said:  "No  don’t  do  that,  let’s  work  together!"  Sometimes, 
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he  had  to  prepare  his  lessons  until  four  in  the  morning,  and  he  would  take 
a  rest  in  the  office  for  2  or  3  hours,  then  resume  his  work  at  daybreak. 

In  the  evening,  the  college  students  would  all  come  to  the  office  to  study, 
blit  Deng  would  work  until  the  others  would  stop  their  studying,  despite 
the  fact  that  his  wife  and  children  were  waiting  for  him.  Often  he  wbuld 
go  home  on  his  bicycle  under  the  escort  of  young  people  in  the  still  of 
the  night.  Then,  the  gate  to  the  barbed  wire  compound  of  his  living  quarters 
was  closed,  and  he  would  climb  over  the  barbed  wire  fence,  and  the  young 
people  would  pass  the  bicycle  to  him  over  the  fence.  When  he  got  home, 
he  would  find  his  wife  working  in  the  office  on  the  evening  shift,  and  his 
son  asleep  in  the  corridor...  In  those  days,  his  whole  energy: was  devoted 
to  his  work.  Day  in  and  day  out,  he  would  be  in  a  trance,  and  he  would 
think  of  the  atom  bomb  even  when  he  was  walking.  He  worked  so  untiringly 
that  many  ” jokes"  about  him  circulated  among  those  around  him.  One 
evening,  they  had  some  urgent  task  to  complete,  and  when  it  was  finally 
done,  he  said  to  one  of  his  comrades,  "Come,  let’s  have  a  meal  at  my 
place!"  When  they  had  supper,  the  guest  found  the  noodles  had  turned  into 
some  kind  of  gruel.  His  son  had  put  the  noodles  in  cold  water  before  he 
put  the  pot  on  the  fire! 

"I’m  sorry,  that’s  my  child’s  cooking,"  Deng  said  apologetically. 

Because  his  wife  was  working  heart  and  soul  in  the  office,  their  child 
had  to  do  all  the  cooking.  A  primary  school  pupll‘‘bf  12,  his  son  had 
already  undertaken  all  the  household  chores  Including  preparing  all  the 
family  meals. 

Usually,  he  would  never  give  orders  to  others  at  work,  but  just  pat  their 
shoulders  and  say:  "Well,  I’ll  have  to  rely  on  you  for  this,  please  do 
a  good  job  of  it."  In  those  days,  he  worked  overtime  almost  every  night 
till  midnight.  Several  years  went  by  and  in  his  planned  work  schedule, 
Sundays  were  always  included  as  workdays.  He  had  a  familiar  way  with  young 
people,  being  together  with  them  all  the  time.  He  showed  a  great  concern 
for  others  and  was  always  untiring  in  his  work.  When  it  was  at  1930  on 
Sundays,  he  would  say:  "All  right,  let’s  call  it  a  day;  it’s  time  for 
you  to  go  home  and  take  care  of  your  family  affairs." 

Nothing  is  too  difficult  to  accomplish  in  this  world.  Deng  Jiaxian  and 
the  others  worked  day  and  night,  and  by  1959,  they  had  outlined  the 
theoretical  calculation  of  China’s  first  atom  bomb.  In  a  series  of  key 
questions,  such  as  explosive  dynamics,  neutron  conveyance,  nuclear  reaction, 
the  properties  of  material  under  high  temperature  and  pressure,  all 
kinds  of  scientific  data  had  been  worked  out  in  a  down-to-earth  way, 
with  no  margin  for  error.  China  had  none  of  the  large-type  electronic 
computers  at  that  time.  In  order  to  get  to  the  bottom  of  a  problem,  he 
once  led  more  than  10  young  people  working  on  it  continuously  in  three 
shifts  day  and  night.  Nine  times  they  worked  on  the  calculation  with  the 
help  of  four  hand-operated  calculators.  Even  working  so  meticulously, 
they  were  not  satisfied  with  the  results,  and  they  invited  such  specialists 
in  theoretical  physics  as  Zhou  Guang  to  make  their  estimation  based  on 
physical  conceptions.  The  results  proved  that  Deng’s  scientific  data 
was  accurate  and  sound. 
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At  1500  on  16  October  1964,  a  fiery  mushroom- shaped  cloud  rose  with  a 
boom  in  the  sky  above  the  vast  Gobi  Desert.  This  thunder  which  shocked 
the  world  proclaimed:  The  age  when  the  Chinese  people  were  bullied 
arbitrarily  had  come  to  an  end! 

Later,  a  reporter  of  Chinese  origin  living  abroad  wrote,  saying:  “When 
news  of  the  successful  trial  explosion  of  China's  first  atomic  bomb  spread 
abroad,  the  ecstasy  and  pride  of  the  Chinese  people  was  beyond  description. 
In  the  eyes  of  overseas  Chinese,  that  mushroom-shaped  explosion  was  the 
full  bloom  of  the  spiritual  flower  of  the  Chinese  nation.  And  the  news 
spread  from  the  newspapers  and  radio  broadcasts  was  the  letter  from 
home  worth  a  thousand  gold  pieces.” 

The  spiritual  flower  of  the  Chinese  nation  in  full  bloom  was  precisely 
cultivated  by  Professor  Deng  Jiaxlan  and  thousands  upon  thousands  of 
ordinary  Chinese  people;  and  the  letter  from  home  worth  a  thousand  gold 
pieces  was  written  in  the  skies  with  the  sweat  and  blood  of  a  large  number 
of  unknown  heroes. 

This  Is  the  Battlefield,  I  Won't  Leave! 

Shortly  after  the  successful  explosion  of  the  first  atom  bomb,  when  Deng 
Jiaxian's  thrill  had  not  been  pacified,  another  job  with  still  greater 
difficulties  fell  on  his  shoulders,  as  well  as  those  of  other  scientists 
and  technicians . 

This  was  another  job  requiring  arduous  labor.  As  responsible  person  for 
organizing  the  theoretical  design  in  the  development  of  the  H-bomb,  the 
difficulties  he  met  with  were  unimaginable.  In  winter  1965,  the  research 
and  development  of  the  H-bomb  was  at  its  critical  juncture.  Once  in  the 
still  of  the  night  the  guard  was  still  standing  by  the  door  of  the  computer 
workshop.  People  asked  why  he  did  not  go  to  sleep,  and  he  answered  he 
was  there  "to  stand  guard  for  Lao  Deng." 

"I'm  sure  he  is  not  going  home  tonight.  We'll  take  care  of  him,  and  you 
had  better  go  to  bed."  Deng  spent  the  whole  night  in  the  workshop  that 
night,  and  he  did  not  leave  the  place  until  he  got  the  results.  Day  in 
and  day  out,  he  never  stopped  for  a  moment  in  his  work.  Sometimes,  he 
would  just  take  a  rest  on  the  floor  of  the  workshop.  He  was  under  constant 
stress,  experiencing  one  success  or  failure  after  another  and  crucial 
moments  of  life  and  death  together  with  his  colleagues.  Particularly 
after  he  was  appointed  director  of  the  Nuclear  Weaponry  Research  and  Design 
Institute,  he  had  always  played  an  exemplary  role,  been  bold  at  taking 
risks,  and  exerted  all  his  efforts. 

Nuclear  weapon  technology  has  always  been  an  absolute  top  secret  with  the 
superpowers.  It  is  impossible  to  get  it  through  such  channels  as  Import 
and  exchange,  and  it  is  unavailable  no  matter  what  amount  of  foreign 
currencies  we  have.  Under  the  arduous  and  difficult  conditions  in  China, 
the  Chinese  wanted  to  master  these  technologies  with  their  own  wisdom  and 
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hands.  Aside  from  necessary  support  from  the  party  and  state,  Deng  Jiaxian 
and  the  other  scientists  who  participated  directly  in  the  research  and 
development  of  the  nuclear  bombs,  have  paid  a  tremendous  price  beyond 
imagination  for  it. 

"As  an  organizer  and  participant  in  the  course  of  the  research  and  develop¬ 
ment  of  the  H-bomb  and  new  strategic  nuclear  weapons,  Deng  is  a  man  of 
great  merit!"  Deng’s  colleagues  said  in  unison.  Every  important  break¬ 
through  in  the  development  of  new  strategic  nuclear  weapons,  and  every 
successful  milestone  test  is  linked  with  Deng  Jiaxian’ s  name,  they  said. 

All  year  round,  he  was  going  from  one  place  to  another,  going  where  the 
difficulties  were,  appearing  at  the  posts  where  the  work  was  most  dangerous, 
in  the  workshops  for  special  material  processing,  at  the  dynamic  physical 
test  ground,  in  the  wilderness  in  snowstorms. 

It  was  well  after  midnight  one  day  and  he  had  already  gone  to  bed.  The 
nuclear  material  processing  workshop  faraway  suddenly  called  him  on  the 
phone;  a  problem  had  cropped  up  in  the  processing  of  a  key  part.  He  put 
down  the  phone,  said  nothing,  and  got  into  a  car  still  in  his  slippers. 

At  that  time,  he  was  close  to  60.  He  drove  the  car  at  top  speed  on  the 
rugged  valley  roads  in  complete  darkness  for  more  than  3  hours,  and  it  was 
almost  daybreak  when  he  finally  arrived  at  his  destination.  He  did  not 
take  a  moment’s  rest,  and  ran  straight  into  the  workshop  which  processed 
the  nuclear  material.  A  worker  who  persisted  in  his  work  despite  his 
illness  was  greatly  comforted  when  he  saw  the  director  on  the  site,  who 
made  light  of  all  the  hardships  in  getting  there.  Deng  studied  the 
problem  together  with  the  workers,  and  soon  solved  it. 

As  director  and  one  who  takes  the  lead  among  scientists  and  technicians, 
his  every  word  and  action  in  his  personal  appearances  at  critical  moments 
was  unforgettable  and  comforting  to  those  under  his  leadership.  Now, 
all  the  parts  of  the  nuclear  device  had  been  prepared,  and  the  general 
assembly  work  was  to  begin.  The  assembly  hall  was  completely  quiet, 
scientists  and  technicians  would  come  in,  each  to  his  own  assembly  post. 
Deng  Jiaxian  held  the  hand  of  one  of  the  technicians.  "But,  why  is  your 
hand  so  cold?  Come,  let  me  warm  it  for  you,"  Deng  said,  and  put  his  hand 
inside  his  coat.  "There’s  no  hurry;  we  have  ample  time!"  The  scientists 
and  technicians  understood  his  appearance  at  every  critical  moment,  which 
needed  no  explanation:  "Should  anything  happen,  we’ll  die  together!" 

When  they  worked,  the  scientists  and  technicians  always  bore  Deng’s  words 
in  mind:  "There  must  be  a  weight  to  make  the  balance  work!  Nothing  is  a 
trifle  here.  Everything  is  important  here.  Any  small  problem  will  bring 
a  disaster  if  not  properly  solved."  Therefore,  he  always  repeatedly  asked 
everybody:  "Any  more  problems?"  And  he  would  not  accept  even  the  smallest 

hidden  danger . 

One  day,  in  the  workshop  in  which  the  nuclear  device  was  to  be  stored  at 
the  test  base,  a  technicians  noticed  a  spark  when  positioning  the  crane 
which  was  to  lift  the  nuclear  device.  It  was  already  5:00  in  the  morning 
and  Deng  had  only  gone  to  bed  a  little  earlier  because  he  had  worked  well 
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past  midnight.  Learning  about  the  situation,  he  hurried  to  the  site. 

But  no  matter  how  hard  they  tried  in  testing,  the  spark  did  not  show  again. 

He  then  decided  to  set  up  a  specialized  group  to  get  to  the  bottom  of  the 
problem.  When  the  technician  saw  that  the  director  was  serious  and  concerned 
about  the  problem,  he  became  all  the  more  energetic  in  his  work,  and  got 
all  the  records  concerned  ready,  examining  every  entry  on  who  had  been 
there,  and  what  had  been  moved.  The  search  for  the  cause  did  not  end  until 
pat  1600  that  afternoon  when  it  was  eventually  pinned  down. 

Year  in  and  year  out,  he  led  scientists  and  technicians  in  the  bitter 
struggle  of  research  and  nuclear  testing  at  the  forefront,  working  self¬ 
lessly,  and  spent  a  whole  decade  living  alone  without  the  company  of  his 
wife  and  children.  The  risks  of  failure,  the  joys  of  success,  working  in 
the  open  under  attack  from  storms  and  frost,  had  turned  his  sideburns  white, 
and  his  face  was  marked  with  deep  wrinkles.  However,  a  tremendous  success 
almost  cost  him  his  life  through  over  excitement. 

This  was  during  an  underground  nuclear  test.  Everything  was  ready,  and  all 
the  people  at  the  test  ground  were  waiting  for  the  solemn  countdown  to 
"zero."  The  nuclear  device  was  slowly  going  down  the  shaft,  and  all  testing 
devices  were  set  to  work,  monitoring  whether  or  not  all  kinds  of  scientific 
data  were  normal,  but  when  the  nuclear  device  was  sent  deep  into  the  shaft, 
a  signal  on  one  of  the  testing  devices  failed  to  work. 

"What  are  we  to  do?"  The  scientists  and  technicians  returned  to  the  tents, 
trying  to  find  a  way  out.  Some  suggested  taking  the  nuclear  device  from 
the  shaft  to  make  a  thorough  examination;  others  believed  this  to  be  too 
dangerous,  and  they  were  for  continuing  to  send  the  device  lower  down  the 
shaft  when  the  problem  was  solved.  Thus  the  discussion  went  on  from 
midnight  till  dawn.  Finally,  having  compared  all  suggestions,  Deng  decided 
to  adopt  appropriate  measures  on  the  site.  Together  with  the  scientists 
and  technicians,  Deng  arrived  in  the  neighborhood  of  the  shaft,  and  studied 
a  solution  for  the  problem.  The  wind  was  howling  over  the  Gobi  Desert, 
and  it  was  piercing  cold,  for  the  temperature  was  -30 ®C!  People  found  him 
exhausted,  and  said:  "Director  Deng,  you  had  better  go  home!" 

"No,  here  is  the  battlefield,  I  can't  leave  it!"  Deng  refused  solemnly. 

He  did  not  leave  the  site  until  the  trouble  was  ended.  When  the  successful 
test  was  over,  a  celebration  of  the  occasion  was  held,  but  he  passed  out 
after  he  drank  just  a  small  glass  of  wine  in  all  his  excitement,  because 
he  had  not  been  eating  regularly.  Those  at  the  scene  laid  him  down 
hurriedly,  and  when  his  blood  pressure  was  tested,  it  was  shown  to  be 
very  low. 

"Director  Deng!  Director  Deng...."  People  were  calling  his  name,  but  he 
was  still  in  a  coma.  He  only  opened  his  eyes  after  the  doctors  had 
applied  first-aid  throughout  the  night. 

When  he  came  to,  the  first  thing  he  asked  about  was:  What  was  the  result 
of  the  nuclear  explosion  test?  Was  all  the  data  ready?  He  just  would  not 
take  a  rest,  and  plmged  into  Intense  work. 
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Utter  Loyalty  to  the  Motherland 

Of  the  32  nuclear  tests  China  has  conducted,  Deng  Jiaxian  has  on  15  occasions 
been  personally  in  charge  of  command  in  the  test  team  headquarters. 

During  this  period,  he  was  often  on  a  tight  schedule,  going  straight  from 
the  railway  station  to  the  airport.  Sometimes,  there  was  not  even  time  for 
a  normal  meal,  and  he  had  to  get  some  steamed  bread  from  the  canteen  and 
start  for  the  journey.  Within  the  period  of  a  month  one  year,  he  made 
two  round  trips  from  the  factory  to  the  test  site,  a  distance  .of  several 
thousand  km!  More  often  than  not  he  would  get  straight  to  work  the  moment 
he  stepped  out  of  the  plane.  It  was  always  between  3  and  4  hours  sleep 
at  night,  and  he  would  often  work  all  night  through.  Sometimes,  having 
just  gone  to  bed,  after  a  telephone  call  he  would  put  on  his  clothes 
again  and  set  out  to  work. 

The  tense  work  over  long  years  impaired  his  health,  but  he  totally  Ignored 
it.  He  passed  out  on  the  test  ground  on  several  occasions.  Once,  before 
a  nuclear  test  was  to  take  place  in  winter  1984,  he  started  for  the  test 
ground,  dragging  his  legs  along  with  some  difficulty  on  the  snow-covered 
earth.  Suddenly,  he  found  himself  unable  to  go  on  any  longer,  2ind  said  to 
the  two  scientists  walking  in  front  of  him:  "Give  me  a  hand,  please  give 
me  a  hand!”  So  saying,  he  fell  upon  the  shoulders  of  the  two  men  breath¬ 
lessly.  It  turned  out  that  he  had  stomach  trouble,  and  an  attack  of 
hypoglycamia.  He  was  extremely  weak,  but  he  continued  working  after  he 
had  taken  some  candies  and  water. 

When  a  breakthrough  was  made  in  H-bomb  theory,  he  would  be  as  happy  as  a 
child  with  every  success  of  the  nuclear  test.  At  such  moments,  he  would 
take  cigarettes  and  candies  from  his  pockets,  and  say  with  smiles:  "I'll 
stand  you  a  treat  today!"  And  if  circumstances  permitted,  he  would  invite 
everyone  to  dinner . 

But  Deng  Jiaxian  was  always  very  strict  on  himself.  People  say,  as  a 
famous  scientist  and  leading  cadre,  his  daughter  was  the  last  to  return  to 
the  urban  areas  from  Nei  Ifonggol,  settling  down  there  in  the  countryside. 

For  years,  whenever  he  returned  to  Beijing  from  the  research  and  test  base, 
he  would  always  buy  a  bus  ticket  with  money  from  his  own  pocket,  and  he 
would  take  the  bus  when  he  was  out  on  business.  Once,  he  went  to  visit  his 
wife,  who  was  then  confined  to  a  hospital.  On  his  way  home,  he  was  caught 
in  a  shower  without  even  an  umbrella.  When  he  got  home  from  the  bus  stop, 
he  was  wet  through.  When  asked  why  he  had  not  taken  the  car  specially 
provided  for  him,  he  said:  "I  am  a  communist,  I  shouldn't  enjoy  special 
privileges  when  dealing  with  my  personal  affairs." 

Shortly  before  a  nuclear  test  in  late  January  1984,  Deng  Jiaxian  took 
several  scientists  and  technicians  along  with  him  to  report  their  work 
condition  to  Beijing.  In  another  2  days,  he  wovild  have  to  fly  back  to  the 
test  site.  At  that  time,  the  airplane  fare  happened  to  rise.  When  he 
learned  that  the  difference  in  prices  between  front  and  back  cabins  would 
be  40  yuan,  he  told  the  others  to  book  him  a  seat  at  the  back  cabin. 

He  said:  "Let's  save  as  much  as  we  can  for  the  state!" 
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"Deng,  with  your  academic  level  and  experiences,  it  is  entirely  possible 
for  you  to  make  your  life  a  bit  more  comfortable.  You  can  travel  at  home 
and  abroad  and  see  the  world,  giving  lectures  and  touring  places.  Why 
should  you  have  selected  such  a  path  and  willingly  struggle  on  such  an 
arduous  post?"  an  engineer  asked  him  when  they  were  having  a  conference 
in  Hangzhou. 

"Yes,  the  West  Lake  is  so  beautiful!  It  seems  that  it's  the  first  time 
that  I  have  ever  visited  Hangzhou.  I  have  never  imagined  that  it  could  be 
so  beautiful.  It*s  surely  a  wonderful  thing  to  see  places.  But,  a  person 
should  always  do  more  for  the  people!"  he  answered,  viewing  the  fascinating 
West  Lake  scene. 

When  touring  the  tomb  of  Yue  Fei,  he  purposely  stood  in  front  of  the  stone 
tablet  with  the  inscription  "Utter  Loyalty  to  the  Motherland,"  and  said 
to  his  comrades:  "Come,  please  take  a  picture  of  me  here." 

And  that  is  Deng  Jiaxian,  a  man  who  has  dedicated  his  whole  life  to  the 
motherland,  a  man  who  has  written  a  new  song  of  "Utter  Loyalty  to  the 
Motherland"  with  his  own  life. 

China's  Intellectuals  are  worthy  of  the  pride  of  the  Chinese  nation. 

This  is  because  thousands  upon  thousands  of  people  like  Deng  Jiaxian  are 
engaged  in  bitter  struggle  in  oblivion,  to  rejuvenate  the  Chinese  nation, 
seeking  neither  fame  nor  personal  Interests. 
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Applied  Mathematics 

GENERALIZED  STEINER  PROBLEM  AND  HEXAGONAL  COORDINATE  SYSTEM 

Beijing  YINGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA]  in  Chinese 
Vol  8,  No  4,  Oct  85  pp  383-397 

[English  abstract  of  article  by  Weng  Jiafeng  [5040  4471  0023]  of  Baoshan  General 
Iron  and  Steel  Works,  Shanghai] 

[Text]  The  Steiner  Problem  is  to  construct  a  graph,  which  covers  a  set  of 
given  points  and  has  minimal  length.  If  some  given  points  are  not  fixed, 
but  constrained  in  some  regions,  the  correspondent  problem  is  called  Generalized 
Steiner  Problem.  In  this  paper  we  develop  a  new  coordinate  system — Hexagonal 
coordinate  System,  and  hence  obtain  an  analytical  method  for  solving  Steiner 
problem  and  its  generalized  form.  (Paper  received  17  Aug  81,  finalized  17  May 
84) 
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AN  ENUMERATION  FORMULA  FOR  SEQUENCES  WITH  A  GIVEN  NUMBER  OF  RUNS 

Beijing  YINGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA]  in  Chinese 
Vol  8,  No  4,  Oct  85  pp  460-466 

[English  abstract  of  article  by  Ke  Xin  [2688  2946]  of  Qinghua  University] 

[Text]  Consider  sequences  with  mi  i's  (l^i-$k).  The  theory  of  Mobius  inversion 
is  used  to  give  a  general  solution  formula  for  the  sequences  which  have  a 
certain  number  of  runs.  Specific  formulas  for  some  special  cases  are  derived. 
(Paper  received  17  Dec  83.) 
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THE  VARIATIONAL  PROBLEM  FOR  THE  BOUSSINESQ  EQUATION  AND  RELATED  BACKLUND  TRANS¬ 
FORMATION  AND  SOLITON  SOLUTION 

Beijing  YINGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA]  in  Chinese 
Vol  8,  No  4,  Oct  85  pp  482-488 

[English  abstract  of  article  by  Cheng  Ansheng  [2052  1344  3932]  of  Shanghai 
Institute  of  Computing  Technology] 

[Text]  A  Backlund  transformation  for  the  Boussinesq  equation  is  obtained. 

We  consider  the  divergence  due  to  the  Lagrangian  and  the  condition  of  the 
simple  Backlund  transformation,  thus  deriving  a  number  of  relations  with  many 
parameters  that  may  be  restricted  to  certain  values.  For  example,  taking 
some  suitable  values,  we  can  produce  a  Backlund  transformation  which  accords 
with  the  result  given  in  [3],  Similarly,  given  corresponding  conditions, 
the  soliton  solution  made  in  [3]  will  be  a  special  case  of  our  result.  (Paper 
received  22  Dec  83.) 
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THE  SPACE  OF  ANALYTIC  FUNCTION  VECTORS 


Beijing  YINGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA]  in  Chinese 
Vol  8,  No  4,  Oct  85  pp  498-504 

[English  abstract  of  article  by  Ni  Zhongren  [0242  1813  0088]  of  Beijing  University] 

[Text]  Beurling  described  in  1949  all  the  invariant  subspaces  for  the  operator 
"multiplication  by  z"  on  the  Hilbert  space  H^  of  analytic  functions  in  the 
unit  disc.  Let  H^  be  the  space  composed  of  analytic  functions  of  class  H^ 
in  the  unit  disc,  S  be  a  non-trlvial  closed  subspace  of  H^,  and  z  be  a  complex 
variable.  Beurling  obtained  the  following  conclusions: 

(1)  zSCS  if  and  only  if  S  has  the  form  S=F(z)H^,  where  F(z)  is  an  inner 
function; 

(2)  when  S=F(z)H^,  F(a)  is  the  greatest  common  divisor  of  the  inner  parts 
of  the  functions  in  S; 

(3)  let  h(z)  be  a  function  in  H^.  Then  z’^h(z),  n=0,  1,  2,  ...  span  H^  if 
and  only  if  h(z)  is  an  outer  function. 

In  this  paper,  Beurling 's  conclusions  have  been  expanded  to  the  spaces  of 
analytic  function  vectors.  (Paper  received  29  Mar  84.) 
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METHODS  OF  CALCULATING  HOE  AND  THE  TEST  RESULTS 

Tianjin  TIANJIN  DAXUE  XUEBAO  [JOURNAL  OF  TIANJIN  UNIVERSITY]  in  Chinese  No  1, 

Jan  86  pp  100-106 

[English  abstract  of  article  by  Wang  Yongshao  [3769  3057  2507],  et  al.,  of 
Department  of  Precision  Instruments  Tianjin  University  Tianjin,  China] 

[Text]  This  paper  presents  two  methods  of  calculating  HOE  between  the  spherical 
wavefronts,  and  elliptical  Gaussian  and  spherical  wavefront.  The  test  results 
obtained  in  computer-generated  holograms  are  given,  too.  (Paper  received 
19  Oct  84.) 
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THEORY  AND  APPLICATIONS  OF  RANDOM  OPERATORS  IN  PROBABILISTIC  METRIC  SPACES 

Beijing  YINGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA]  in  Chinese 
Vol  9,  No  2,  Apr  86  pp  129-137 

[English  abstract  of  article  by  Zhang  Shisheng  [1728  4258  3932]  of  Sichuan 
University] 

[Text]  The  theory  of  random  operators  on  a  special  class  of  probabilistic 
metric  space.  E-space,  is  considered.  As  an  application,  we  utilize  the  results 
obtained  to  study  the  existence  and  uniqueness  of  random  solutions  of  nonlinear 
random  operator  equations  and  of  the  system  of  nonlinear  random  operator  equa¬ 
tions.  (Paper  received  13  Apr  83.) 
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A  FAST  ALGORITHM  OF  POLYNOMIAL  REGRESSION 


Beijing  YINGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA]  in 
Chinese  Vol  9,  No  2,  Apr  86  pp  146-153 

[English  abstract  of  article  by  Huang  Junqin  [7806  0193  2953]  and  Liu  Zhengshe 
[0491  2419  4357]  of  Beijing  Institute  of  Aeronautics  and  Astronautics] 

[Text]  A  fast  algorithm  of  polynomial  regression  is  established  as  a  result 
of  improving  the  Householder's  solution  for  overdetermined  equations  while 
keeping  its  high-accuracy  characteristics.  The  algorithm  can  determine  the 
order  of  a  polynomial  model  and  give  the  least  squares  estimate  of  the  model 
parameters.  If  the  order  of  the  model  is  n  the  computational  time  is  only 
equal  to  that  of  the  solution  of  an  nth  order  overdetermined  equation,  much 
less  than  the  existing  methods.  (Paper  received  12  Sep  83.) 
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FAMILIES  OF  POINT-TO-SET  MAPS  AND  OPTIMIZATION  ALGORITHMS 

Beijing  YINGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA]  in 
Chinese  Vol  9,  No  2,  Apr  86  pp  165-177 

[English  abstract  of  article  by  Chen  Guangjun  [7115  1639  6511]  of  Qufu  Teachers' 
College] 

[Text]  Some  general  algorithms  were  constructed  for  optimization  by  families 
of  point-to-set  maps,  some  of  which  were  improvements  of  the  algorithms  intro¬ 
duced  in  [2]  and  [3].  We  showed  that  under  weakened  hypotheses  the  algorithms 
had  better  convergence  properties.  If  there  was  only  one  member  in  the  family 
of  point-to-set  maps,  some  extensions  of  Zangwill's  theorem  were  special  cases 
of  the  algorithms.  As  an  example,  the  convergences  of  the  variable  metric 
algorithm  and  Cauchy  steepest  ascent  algorithm  with  Inexact  line  search  were 
given.  (Paper  received  28  Nov  83.) 
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THE  DURBONX  TRANSFORMATION  OF  AN  EIGENVALUE  PROBLEM  AND  THE  SOLITON  SOLUTIONS 
OF  THE  SINE-GORDON  EQUATION  WITH  EXTERNAL  FIELD 

Beijing  YINGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA]  in 
Chinese  Vol  9,  No  2,  Apr  86  pp  196-200 

[English  abstract  of  article  by  Li  Yishen  [2621  5042  4377]  of  University  of 
Science  and  Technology  of  China] 

[Text]  The  Darboux  transformation’s  method  is  used  to  give  the  solutions 
of  the  slne-Gordon  equation  with  external  field.  (Paper  received  16  May  84, 
finalized  3  Dec  84.) 
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CHAOTIC  BEHAVIOR  OF  HAMILTON  SYSTEM  WITH  TWO  DEGREES  OF  FREEDOM 

Beijing  YINGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA]  in 
Chinese  Vol  9,  No  2,  Apr  86  pp  210-214 

[English  abstract  of  article  by  Liu  Zengrong  [0491  2582  2837]  of  Anhui  University; 
and  Li  Jibin  [2621  4949  1755]  of  Kunming  Engineering  Institute] 

[Text]  Hamilton  systems  having  two  degrees  of  freedom  with  guadratic  and  cubic 
nonlinearities,  which  exist  widely  in  the  field  of  nonlinear  oscillation  were 
discussed.  By  use  of  the  Melnikov  method,  we  find  the  conditions  that  result 
in  chaos  in  the  systems.  It  is  illustrated  that  the  cratic  phenomenon  is 
an  extremely  universal  nonlinear  phenomenon  in  the  free  oscillation  system 
with  multi-degrees  of  freedom.  (Paper  received  28  May  84,  finalized  29  Oct 
84.) 
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EXACT  NULL  CONTROLLABILITY  FOR  A  CLASS  OF  DISCRETE  INFINITE  DIMENTI(j)NAL  LINEAR 
SYSTEM  WITH  CONTROL  ENERGY  CONSTRAINT  ’’ 

Beijing  YINGYONG  SHUXUE  XtJEBAO  [ACTA  MATHEMATICAE  APPLICATAE  SINICA)  in 
Chinese  Vol  9,  No  2,  Apr  86  pp  222-226 

[English  abstract  of  article  by  Chen  Zhaokuan  [7115  0340  1401]  of  Shandong' 
University] 

[Text]  A  problem  of  exact  null  controllability  for  a  class  of  discrete  infinite 
dlmentional  linear  system  with  control  energy  constraint  is  discussed.  A  neces¬ 
sary  and  sufficient  condition  for  this  controllability  is  obtained  with  using 
the  method  of  the  eigenvector  development  of  the  linear  operator.  (Paper 
received  5  Jun  84,  finalized  19  Aug  85.) 
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ADMISSIBILITY  OF  LINEAR  ESTIMATORS  OF  REGRESSION  COEFFICIENT  IN  A  GENERAL 
GAUSS-MARKOFF  MODEL 

Beijing  YIMGYONG  SHUXUE  XUEBAO  [ACTA  MATHEMATICAL  APPLICATAE  SINICA]  in 
Chinese  Vol  9,  No  2,  Apr  86  pp  251-256 

[English  abstract  of  article  by  Wu  Qiguang  [0702  0796  0342]  of  Institute  of 
Systems  Science,  Academia  Sinica] 

[Text]  Let  Y  be  a  random  n-vector  with  mean  X.  and  covariance  matrix  o^V, 
where  X  is  a  known  nxp  matrix  and  V  is  a  known^ symmetric  nonnegative  definite 
matrix;  B  £  RP  ando2>0  are  parameters.  Let  Sg  be  linearly  estimable.  The 
necessary  and  sufficient  conditions  for  a  linear  estimator  of  Sg  to  be  admis¬ 
sible  among  linear  estimators  under  the  quadratic  loss  function  and  matrix 
loss  function  are  obtained  respectively.  (Paper  received  11  Jul  84.) 
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STUDY  OF  SPECTRA  AND  CRYSTAL  STRUCTURE  OF  BIPYRIDINE  BRIDGING  Cu(II) 
ACETYLACETONATE  COMPLEX  [y-4, 4-bipy-Cu(acac) 2] 

Shanghai  HUAXUE  XUEBAO  [ACTA  CHIMICA  SINICA]  in  Chinese  Vol  44,  No  4,  Apr  86 
pp  336-342 

[English  abstract  of  article  by  Xu  Yuanzhi  [1776  0337  2784]  and  Shi  Shu  [2457 
5289]  of  Department  of  Chemistry,  Zhejiang  University,  Hangzhou] 

[Text]  The  crystal  and  electronic  structures  of  bipyridine  bridging  Cu(II) 
acetylacetonate  complex  [y— 4,  4— bipy— Cu(acac)2]  have  been  studied.  The  crystals 
belong  to  monoclinic  system,  and  space  group^is  P2i/n,  Its  unit  cell  parameters 
are:  a=ll. 288(5),  b=14.507  (6),  c=ll. 978(3)A;  3=94.17“  and  V=1956  (2)  A®, 

Z=4,  D^=1.39  g/cm®,  Dc=;/42  g/cm^.  Final  unweighted  factor  R=0.054  for  2260  in¬ 
dependent  refractions.  It  is  confirmed  that  the  Cu(acac)2  and  4,4-bipy  form 
a  one-dimension  infinite  linear  structure  with  molecular  ratio  1:1.  By  using 
UV,  IR,  ESR  and  NMR  spectra,  the  bonding  characteristics  of  [y-4,  4-bipy- 
Cu(acac)2]  were  compared  to  Cu(acac)2.  From  ESR  spectral  parameters,  the 
coefficients  of  molecular  orbitals  Oj,  ai  and  are  calculated  approximately. 
The  existence  and  relative  magnitude  of  contact  shifts,  pseudo-contact  shifts 
and  anisotropic  shielding  effects  are  given  by  analysis  of  NMR  spectrum. 
(Paper  received  15  Oct  84,  finalized  17  Apr  85.)  ■' 
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INVESTIGATION  OF  SINGLE  MoFegSi,  CUBANE  CLUSTER 

I.  SYNTHESIS  BY  SPONTANEOUS  SELF-ASSEMBLY  REACTION  AND  STRUCTURE  OF 
(Eti^N)  [MoFe3Si^(Et2NCSS)5]CH3CN 

Shanghai  HUAXUE  XUEBAO  [ACTA  CHIMICA  SINICA]  In  Chinese  Vol  44,  No  4,  Apr  86 
pp  343-349 

[English  ab^stract  of  article  by  Liu  Qiutian  [0491  4428  3944],  et  al.,  of  Fujian 
Institute  ^f  Research  on  the  Structure  of  Matter,  Academia  Sinica,  Fuzhou] 

! 

[Text]  A  single  MoFe3S4  cubane— like  cluster  compound  has  been  synthesized 
through  sppntaneous  self-assembly  of  simple  inorganic  salts  with  organosulfur 
ligand. for  the  first  time.  (Et4N)  [MoFe3S4(Et2NCSS)5]CH3CN(l)  is  quite  stable 
in  air.  The  crystal  of  1  is  monoclinic  with  space  group  P2i/c,  a=22.897(3)A, 
c=20. 928(4)A,  3=97.15(1)°  and  Z=4.  A  full  matrix  least-squares  refinement 
with  6725  unique  reflections  for  all  nonhydrogen  atoms  gives  R=0.068. 

The  anion  of  1  is  the  first  Isolated  single  MoFe3S4  cubane  cluster  with  core 
oxidation  state  [MoFe3S4]  **"*”♦  ^^  The  distance  between  the  two  six-coordinate 
metal  atoms  (Mo,  Fe)  is  2.624A,  which  is  the  shortest  M— M  bond  observed  for 
Mo-Fe-S  clusters  so  far  and  the  only  one  shorter  than  similar  distances  in 
FeMo-cof actor . 

The  bond  orders  for  this  anion  were  calculated  by  EHMO  method  and  the  results 
coincide  with  the  general  rule.  The  structural  feature  and  the  unusual  stabil¬ 
ity  of  1  can  be  attributed  to  the  bidentate  chelating  effect  of  EtaNCSS,  which 
leads  to  high  coordination  of  metal  atoms  and  the  various  ligated  types.  (Paper 
received  8  Jan  85.) 
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THE  KINETIC  STUDY  FOR  SELECTIVE  OXIDATION  OF  PROPYLENE  ON  THE  CATALYSTS  OF 
BISMUTH  AND  CERIUM  MOLYBDATE  MIXTURES 

Shanghai  HUAXUE  XUEBAO  [ACTA  CHIMICA  SINICA]  in  Chinese  Vol  44,  No  4-,  Apr  86 
pp  350-356 

[English  abstract  of  article  by  Yang  Huixing  [2799  1920  2502],  et  al.,  of 
Department  of  Chemistry,  Peking  University,  Beijing] 

[Text]  The  influence  of  Ce  on  the  selective  oxidation  of  propylene  catalyzed 
by  bismuth  molybdate  was  studied.  Kinetic  results  show  that  different  Bi-Ce 
ratios  of  the  catalyst  exhibit  comparatively  complex  behaviors.  Following 
the  change  of  the  composition  of  the  catalyst,  the  order  of  the  oxidation 
changes  from  zero  through  0.5  to  no  definite  order  and  simultaneously  the 
order  for  propylene  also  undergoes  a  great  change  as  the  composition  of  catalyst 
changes.  To  explain  this  phenomenon,  an  unified  reaction  mechanism  is  suggested 
so  that  as  the  composition  of  the  catalyst  changes  the  surface  active  center 
changes  from  the  lattice  oxygen,  through  the  atomic  state,  to  molecular  state. 
Through  X-ray,  infrared  and  other  studies,  it  is  shown  that,  such  a  change 
of  surface  active  centers  is  due  to  the  formation  of  cerium  molybdate  phase 
which  spoiled  the  formation  of  lattice  of  bismuth  molybdate,  thus  making  the 
latter  more  dispersed.  (Paper  received  11  Jan  85.) 
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SYNTHESIS  OF  l,l.l-TRICHLORO-2-SUBSTITUTED  HYDRAZINO-3-NITROPROPANE  AND  ITS 
DERIVATIVES 

Shanghai  HUAXUE  XUEBAO  [ACTA  CHIMICA  SINICA]  in  Chinese  Vol  44,  No  4,  Apr  86 
pp  360-373 

[English  abstract  of  article  by  Chen  Qijie  [7115  0366  2638]  of  Institute  of 
Element-Organic  Chemistry,  Nankal  University,  Tianjin] 

[Text]  The  syntheses  of  fourty-three  novel  aliphatic  and  aromatic  hydrazine, 
hydrazide,  azo  and  hydrazone  compounds  from  l,l,l-trichloro-2-acetoxy-3-nitro- 
propane  and  1,1,  l-trlchloro-2-hydrazino-3-nitropropane  were  described. 

Alkyl  8-nltropyruvate  arylhydrazone  can  be  obtained  conveniently  by  oxidation 
of  N-aryl  -N'-[2-(l,l,l-trichloro-3-nitro)propyl]  hydrazine  with  N-bromosuc- 
cinimide  followed  by  the  treatment  with  excess  alcohol  and  equivalent  amount 
of  water  without  isolating  the  intermediary  l,l-dichloro-2-arylazo-3-nltropro- 
pene.  This  is  a  simple  and  convenient  method  for  the  preparation  of  8-substl- 
tuted  pyruvate  derivatives  in  relatively  high  yields. 

Preliminary  bloassays  indicated  that  most  of  these  compounds  exhibited  various 
degree  of  fungistatic  activity.  The  hydrazine  and  azo  derivatives  are  more 
effective  than  the  pyruvate  hydrazones.  (Paper  received  25  Jun  84,  finalized 
28  Dec  84.) 
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CRYSTAL  STRUCTURE  OF  EUROPIUM  TRICHLORIDE  TETRAPYRIDINE 


Shanghai  HUAXUE  XUEBAO  [ACTA  CHIMICA  SINICA]  in  Chinese  Vol  44,  No  4,  Apr  86 
pp  388-391 

[English  abstract  of  article  by  Hu  Ninghai  [5170  1337  3189],  et  al.,  of  Changchun 
Institute  of  Applied  Chemistry,  Academia  Sinica,  Changchun] 

[Text]  The  crystal  of  europium  trichloride  tetrapyridine  (EUCI3.4PY)  belong 
to  the  monoclinic  system.  The  space  group  is  P2i/n,  with  a=15. 925(4),  b=17. 225(5), 
c=9.780(7)A,  0=103.28(2)°,  Z=4.  The  intensity  data  of  5045  independent  reflec¬ 
tions  were  collected  using  a  PW-1100  four-circle  diffractometer.  The  structure 
was  solved  by  the  heavy-atom  method.  The  structure  parameters  were  refined 
by  block-diagonal  least-squares  method,  final  discrepancy  R=0.073.  A  slightly 
distorted  pentagonal  bipyramid  polyhedron  is  formed  by  three  chlorine  and 
four  nitrogen  atoms  surrounding  the  europium  atom.  The  average  bond  lengths: 
Eu-C1=2.654A  and  Eu-N=2.600A.  (Paper  received  17  Dec  84.) 


O  O  ®  o 


Fig.  1.  Shadowing  of  crystal  Fig.  2.  Structural  type  of 

structure  at  (001)  plane  EuCl3.4Py  molecule 
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THE  ANODIC  FILM  OF  LEAD-ANTIMONY  ALLOYS  IN  SULFURIC  ACID  SOLUTION 

III.  THE  EFFECT  OF  CYCLIC  TRIANGULAR  WAVE  POTENTIAL  SWEEP  ON  THE  GROWTH  OF 
THE  ANODIC  FILM 


Shanghai  HUAXUE  XUEBAO  [ACTA  CHIMICA  SINICA]  in  Chinese  Vol  44,  No  4,  Apr  86 
pp  399-401 

[English  abstract  of  article  by  Zhou  Weifang  [0719  0251  5302],  et  al.,  of 
Department  of  Chemistry,  Fudan  University,  Shanghai] 

[Text]  The^anodic  film  on  lead  and  three  kinds  of  its  Sb-based  alloys  in 
4.5  mol. dm  H2SO4  (30°C)  are  studied  by  cyclic  voltammetry  with  sweep  rate 
of  9.2m  V.s"^,  and  sweep  potential  range  between  0.90  and  1.45V  vs.  Hg/Hg2S04 
electrode.  Cyclic  voltammetry  shows  the  major  constituent  of  the  said  anodic 
film  formed  during  a  50  cycle  test  is  porous  Pb02  film.  The  order  of  decreasing 
growth  rate  of  Pb02  film  is: 

Pb>Pb-7Sb-0. 3  Ag>Pb-7Sb>Pb-5Sb-0. 2As . 

(Paper  received  21  Jan  85.) 
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STUDIES  ON  THE  ORGANOSILICON  REACTIVE  INTERMEDIATES  , 

III.  THE  GENERATION  AND  TRAPPING  OF  a-THIENYLPHENYLSILYLENE 

Shanghai  HUAXUE  XUEBAO  [ACTA  CHIMICA  SINICA]  in  Chinese  Vol  A4,  No‘ 4,  Apr  86 
pp  427-430 

[English  abstract  of  article  by  Wu  Shihui  [0702  0013  2547],  et  al.,  of  Department 
of  Chemistry,  Fudan  University,  Shanghai] 

[Text]  Both  carbenes  (Divalent  carbon)  and  its  counterparts  silylehes  (divalent 
silicon)  are  elementary  intermediates.  But  up  to  now,  there  is  only  one  paper 
talked  about  hetrocycle  containing  silylene.  In  that  paper  we  have  reported 
the  generation  and  trapping  of  furylphenylsilylene.  The  tiophene  ring  contains 
a  sulfur  atom,  which  locates  at  the  same  group  with  the  oxygen  of  furan.  But 
the  sulfur  belongs  to  third-row  element,  its  out-shell  electrons  are  3s  and 
3p.  Those  electrons  are  farther  away  from  the  nucleus.  So  it  mig^t  have 
some  properties  differing  from  that  in  furylphenylsilylene. 


The  precursor  for  the  generation  of  o-thienylphenylsilylene  is  2-(a-thienyl)-2- 
phenylhexamethyltrisilane  (1).  When  o-thienyllithium  reacted  with  phenyltalehloro- 
silane,  o— thienylphenyldichlorosilane  (2)  was  obtained  (yield  82.9%).  Sand  tnmethyl- 
cblorosilane  in  the  presence  of  hexamethylphosphoramide  (HMPA)  in  tetrahydrofuran 
reacted  with  magnesiuih,  and  then  compound  1  to  be  produced  (yield  82%). 

Cl 

EtjO 


Cl 

2 

6 


Irradiation  of  1  in  oyololiexene  and  methanol  by  a  450W  Honovia  lamp  for  12 
two  expected  products  were  obtained:  hexamethyldisilane  (yield  23.9%)  and 
a-thienylphenylcyolohexylmethoxysilane  (4)  (yield  9.3%). 
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The  Btrnotnre  of  4  was  confirmed  by  conventional  synthesis  of  anthentic  compound 
and  compared  their  spectroscopy  data.  When  2  reacted  with  cyolohexylmagnesium 
bromide  and  treated  with  methanol,  the  authentic  sample  of  4  was  obtained. 

It  is  clear  that  we  have  trapped  the  first  thiophene  containing  silylene. 

The  analjrtical  data  of  compound  1  and  4  are  following: 

1  OieHaeSisSCcaloulted:  0,  67.42;  H,  7.83.  Found:  0,  57.62;  H,  7.88).  W(EtOH): 
260nm.  8060  (m,  “=OH),  2960  (s,  OHs),  2900  (m,  OHs),  1686  (vw)  and  1480  (w) 

(benzene  ring  and  thiophene  ring),  1426 (m,  SiCoHs),  1400 (m,  SiOHs),  1245 (s,  SiOHs). 
1210(m,  substituted  thiophene  ring),  1092(s,  Si06H6)cm~*.  8H(00h,  OHaOlj  as  inner 

Standard):  0.29[18H,  s,  exCSiOHj)],  7.17<^7.66(8H,  m,  Ar— Hand  thienyl  protons) 
ppm.  m/r.  884(if+,  16.62%),  78[(OH3)3Si+,  100]. 

40iTHaa0SiS  (oalculted;  0,  67.60;  H,  7.38.  Found:  0,  67.48;  H;  7.30).  3060 

(w,  ““OH),  2985(8,  OHs),  2920(m,  OHs),  1588(vw)  and  1492(w,  benzene  ring  and 
thiophene  ring),  1426(m,  SiOsHs),  1400(m,  SiOH),  1210(m,  substituted  thiophene 
1110(s,  SiOOHs),  1085(s,  SiOoHslcm"^.  8h(0014,  OHjOla  as  inner  standard): 
1.19'^2.18  (IIH,  m,  cyclohexyl  protons),  3.60(3H,  s,  OOHj),  7.16<^7.69  (8H,  m, 
Ar— H  and  thienyl  protons)ppm.  m/z:  302(1/+,  6.72%),  219(lf+-06Hii,  100). 

(Paper  received  25  Sep  85.) 


REFERENCES 


[1]  (a)  Oaqsar,  P,  P.,  "Beactive  Intermediates”,  ed.  by  Moss,  B.  A.;  Jones,  M.,  Jr.,  Wiley,  New  York,  1S7S; 

Vol.  1,  Chap.  3,  p.  69;  (b)  Idem,  Ibid.,  1981;  Vol.  2,  Chap.  3,  p.  59;  (c) 

(5),  161;  (d)  Gaspar,  P.  P.,  “Seactive  Intermediate^’,  ed.  by  Moss,  B.  A.;  Jones,  M.,  Jr.,  Wiley,  New 
York,  1968;  Vol.  3,  p.  336. 

[  3  ]  Tortorelli,  V.  J.;  Jones,  M.,  Jr.;  Wu,  S.-H.;  Li,  Z.  -H.,  OrganometaUies,  1983,  S,  759. 


77358 

CSO;  4009/1053 


44 


A 


FIRST-ORDER  DERIVATIVE  SPECTROPHOTOMETRIC  DETERMINATION  OF  MICRO-AMOUNT  OF 
ZIRCONIUM  IN  SILVER-PALLADIUM  ALLOYS  WITH  P-HIPPURIC  ACID  CHLOROPHdSPHONAZO 

Beijing  HUAXUE  SHIJI  [CHEMICAL  REAGANTS]  in  Chinese  Vol  8,  No  2,  2?  Apr  86 
PP  76-79 

[English  abstract  of  article  by  Wang  Qingyue  [3769  7230  6460]  of  Shanghai  Non- 
Ferrous  Metals  Research  Institute] 

[Text]  A  rapid,  selective  and  sensitive  first-order  derivative  spectrophoto- 
metric  method  for  the  determination  of  zirconium  based  on  the  colof  reaction 
with  p-hippuric  acid  chlorophosphonazo  in  the  presence  of  OP  has  been  developed. 
The  suitable  acidity  for  the  formation  of  the  stable  complex  is  0.004~2.0  N 
of  hydrochloric  acid.  The  zirconium  to  ligand  ratio  is  1:2.  More  than  50  kinds 
of  substances  do  not  Interfere  the  determination  of  zirconium.  The  procedure 
can  be  applied  to  the  direct  determination  of  0.05''0.8  percent  zirconium  in 
Ag-Pd  alloys.  (Paper  received  17  Dec  84.) 


SYNTHESES  AND  PROPERTIES  OF  MACROPOROUS  CHELATE  RESINS  OF  CROSSLINKED  DITHIO- 
CARBOXYLATED  POLYVINYLBENZYLAMINE  AND  ITS  OXIDIZED  PRODUCT 

Beijing  HUAXUE  SHIJI  [CHEMICAL  REAGANTS]  in  Chinese  Vol  8,  No  2,  28  Apr  86 
pp  80-84 

[English  abstract  of  article  by  Chen  Yigong  [7115  5030  6978],  et  al.,  of  Depart¬ 
ment  of  Chemistry,  Hangzhou  University;  Cheng  Xinliang  [4453  0207  5328],  et 
al.,  of  Department  of  Rock  Chemistry,  Chang  Chun  Geology  College] 

[Text]  The  title  resins  bearing-NHCSSNa  (1)  and  -NHCSS-SSCNHO  (2)group  with 
high  content  of  the  functional  group  were  prepared.  The  high  conversion  of 
the  functional  groups  was  confirmed  by  IR-spectra  and  elementary  analysis. 

The  adsorption  capatitles  of  resin  (1)  arid  resin  (2)  for  Cu^+,  Zn^+,  Ni^+, 

Co^+,  Ag+,  Hg2+,  Cd2+,  Pb2+,  Au3+  are  4.07-0.51  and  3.81-0.59  meq  ion/g, 
respectively.  The  influences  of  pH,  adsorption  time  on  the  percentage  of  ion 
adsorption  rind  adsorption  selectivities  were  determined.  The  adsorbed  Cu^+, 
Pb^+,  Cd^+,  Co^+,  Ni^+  loris  can  be  quantitatively  eluted  by  5N  HNO3.  Large 
amount  of  Ca^+,  Mg^+,  Fe^+,  Al^+  did  not  Interfere  with  the  elution. 

(Paper  received  15  Aug  84.) 
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PHOTOINITIATION  ACTIVITIES  OF  SOME  BENZOIN  ALKYL  ETHERS 

Guangzhou  ZHONGSHAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [ACTA  SCIENTIARUM 
NATURALIUM  UNIVERSITATIS  SUNYATSENI]  in  Chinese  No  2,  May  85  pp  60-64 

[English  abstract  of  article  by  He  Yi  [0149  1355],  Wang  Lichang  [3769  0500 
2490],  Liang  Zhaoxi  [4731  0340  3556],  and  Li  Manfu  [2621  2581  1318]  of  the 
High  Polymer  Research  Institute] 

[Text]  Using  benzoin  alkyl  ethers  as  photoinitiators,  the  polymerization  of 
n-butyl  methacrylate  was  carried  out  in  bulk.  The  polymerization  rates  were 
measured  by  a  dllatometer.  The  determined  photo initiation  activities  of  the 
photoinitiators  were  in  order  as  follows:  Benzoin  Methyl  ether>benzoin 
ethyl  ether>benzoin  Isopropyl  ether>alpha-hydrox3miethyl  benzoin  methyl  ether> 
benzoln>benzil>ethylene  ketal.  The  abilities  are  related  to  their  alpha- 
substituted  groups  participating  in  conjugation.  (Paper  received  June  1984.) 

References: 

C1D  R.C.  Stephen  et  al,  7.  Uacromol,  ■Sci.— CAem.,  A14(1980),  T,  69. 

C2D  H.G.  Heine  und  H.J.  Traenckner,  Progress  in  Org.  Coatings,  3(1975),  ns. 

C3D  S.E.  Young,  Progress  in  Org,  Coatings,  4(l976),  225. 

C4D  S.  Peter  Parpas,  Progress  in  Org.  Coatings,  2(1973/74),  342. 

C53  Hendrik  J.  Hageman  et  al.,'  macromoi.  CAem.,  180(1979),  2531. 

C6D  1983,  3,  114.  ' 

C7D  1981,  5,  381. 

C8D  19804}!,  350-352. 


47 


NEW  SYNTHESIS  OF  BROMAZEPAM 


Guangzhou  ZHONGSHAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [ACTA  SCIENTIARUM 
NATURALIUM  UNIVERSITATIS  SUNYATSENI]  In  Chinese  No  2,  May  85  pp  115-118 


[English  abstract  of  article  by  Ying  Baining  [5391  2672  1380] ,  Zhong  Zengpei 
[6988  1073  1014],  and  Chen  Bailing  [7115  2672  2651]  of  the  Chemistry  Depart¬ 
ment] 


[Text]  Improvements  in  procedures  were  made  for  the  synthesis  of  bromazepam 
(7-bromo-5-(2-pyridyl)-3H-l ,  4-benzodiazepine-2  (IH)-one)  in  high  yield, 
2-(2-amino-5-bromo-benzoyl)  pyridine  was  prepared  by  bromination,  followed 
by  hydrolysis.  The  hydrochloride  of  2-(2-chloroacetamino-5-bromo-benzoyl) 
pyridine  could  be  separated  as  an  intermediate  before  the  ring  closure  to  form 
bromazepam.  (Paper  received  May  1984.) 
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Dynamics 


NEW  METHOD  FOR  INTERFACE  DYNAMIC  INVESTIGATION  IN  SOLID  STATE  PHASE  TRANSFOR¬ 
MATIONS  ! 


Guangzhou  ZHONGSHAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [ACTA  SCIENTIARUM 
NATURALIUM  UNIVERSITATIS  SUNYATSENI]  in  Chinese  No  2,  May  85  pp  45-49 

[English  abstract  of  article  by  Zhang  Jinxiu  [1728  6651  0208]  and  Li  Xiejun 
[2621  3610  0971]  of  the  Physics  Department] 


[Text]  There  are  two  forces,  phase  transition  driving  force  AG  and  resistant 
force,  exerting  on  the  moving  interface  in  the  process  of  solid  state  phase 
transformation  (SSPT) .  The  interface  moves  when  the  driving  force  AG  reaches 
a  critical  value  AGg^  to  overcome  the  resistant  force.  It  is  reasonable  to 
postulate  the  average  velocity  of  moving  AG'  =  AG  -  AGj^,  i.e.  V  =  ip(AG  -  AGg^) 
=  ^(AG').  Starting  from  the  elementary  consideration  of  solid  state  transi¬ 
tion  theory  and  internal  friction  theory,  the  relation  between  Interface 
d3mamic  function  V  =  (p(AG')  and  some  physical  parameters  was  obtained  as 


dln(p(AG')  dF  d^ 

- dAG^=  ^  ITdt 


vdiere  c  is  a  coupling  coefficient,  Q”^  is  the  Internal  friction  in  the  pro¬ 
cess  of  SSPT,  (0  is  the  frequency  of  vibration  of  the  specimen  in  the  internal 


dF 

friction  measurement  process,  y  is  modulus,  is  transformation  rate  and 
d£ 

is  the  varying  rate  of  the  acting  field.  All  the  parameters  in  the  right 

side  are  measurable.  So,  it  is  possible  to  drive  the  djmamic  function 
V  =  ^(AG  -  AGr)  from  experimental  data. 


The  possible  applications  of  this  method  to  the  investigation  of  SSPT  were 
discussed  and  some  application  examples  were  listed.  (Paper  received 
August  1984) . 
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Electronics 


A  HIGH  SPEED  NMOS  PARALLEL  MULTIPLIER 

Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May 

86  pp  1-6 

[English  abstract  of  article  by  Mao  Yuhai  [5403  0060  3189]  of  Qinghua  University, 
Beijing] 

[Text]  A  new  configuration  of  high  speed  parallel  multiplier  is  presented. 

In  this  configuration,  Wallace  tree  is  used  to  simplify  the  modified  Booth’s 
algorithm.  Carry  save  adders,  suitable  for  NMOS  implementation,  are  used. 

In  the  last  level  of  two  bits  addition,  Manchester  type  adder  with  fast  carry 
propagation  is  used  instead  of  ordinary  carry  look-ahead  adder.  A  new  NMOS 
realization  of  Manchester  adder  is  presented.  The  total  gate  count  of  this 
high  speed  parallel  multiplier  is  less  than  that  of  the  ordinary  multiplier 
with  modified  Booth's  algorithm.  The  time  of  multiplication  is  also  reduced. 
Furthermore,  the  configuration  of  CSA  array  is  much  more  regular.  It  is 
especially  suitable  for  VLSI  layout  design.  (Paper  received  Feb  85,  finalized 
Apr  85.) 
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A  THEOREM  OF  THE  INVARIANCE  OF  THE  SCATTERING  MATRIX  OF  N-PORT  NETWORKS 


Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May 

86  pp  7-14 

[English  abstract  of  article  by  Huang  Xiangfu  [7806  7449  7450]  and  He  Shide 
[6320  1597  1795]  of  Chengdu  Institute  of  Radio  Engineering] 

[Text]  A  new  theorem  of  the  invariance  of  the  scattering  matrix  of  n-port 
networks  is  proposed  and  proved.  The  theorem  is  useful  in  the  aridlysis  and 
design  of  electrical  networks,  and  some  of  its  applications  are  mentioned 
briefly.  (Paper  received  Jan  85,  finalized  Aug  85.) 
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GENERALIZED  EVEN-ODD  MODE  EXPANSION  AND  THINNING  TECHNIQUE  FOR  COMPUTATION 
OF  WIRE  ANTENNAS 

Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May 
86  pp  14-18 

[English  abstract  of  article  by  Liang  Changhong  [2733  2490  3163]  and  Meng 
Zhiqi  [1322  1807  1142]  of  Northwest  Telecommunication  Engineering  Institute, 
Xian] 

[Text]  A  new  method  for  computation  of  wire  antennas  is  discussed.  In  case 
of  S3mmetrical  geometry  of  wire  antennas  or  arrays  with  any  voltage  excitation, 
generalized  even-odd  mode  expansion  method  can  be  used.  This  method  and  judi¬ 
cious  applications  of  thinning  technique  will  save  about  half  computation 
time  without  sacrificing  the  specified  accuracy.  Some  examples  are  given. 
(Paper  received  Jan  85,  finalized  Apr  85.) 
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THE  AR  SPECTRAL  ESTIMATE  ALGORITHM  OF  CANCELLING  NOISE  EFFECTS 

Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May 
86  pp  33-40 

[English  abstract  of  article  by  Yu  Huili  [0151  6540  6849]  of  No.  634  Research 
Institute,  Ministry  of  Aviation  Industry,  Beijing] 

[Text]  AR  series  obtained  by  observation,  as  they  are  mixed  with  observated 
noise,  often  reduce  greatly  both  the  resolution  and  the  estimating  performance 
of  AR  spectral  estimation.  The  recursive  algorithm  of  Householder  transform 
is  applied  for  AR  spectral  estimation  by  forming  the  high— order  autocorrelation 
matrix,  and  an  unbiased  estimation  of  AR  parameters  is  obtained.  Thus,  the 
noise  pollution  to  AR  spectral  is  overcome  and  a  better  estimation  performance 
is  ensured.  (Paper  received  Dec  84,  finalized  Jun  85.) 
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THE  LOCAL  ACCURACY  OF  MEAN  SQUARED  DIFFERENCE  TEMPLATE  MATCHING  SYSTEMS 


Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May  86 
pp  48-53  1' 

[English  abstract  of  article  by  Peng  Jiaxiong  [1756  0857  7160]  of  Institute 
of  Pattern  Recognization  and  Artificial  Intelligence,  Huazhong  University  of 
Science  and  Technology] 

[Text]  Under^  the  conditions  that  the  signal  and  noise  are  two  independent, 
mean  square  dflf ferentiable  two-dimensional  homogeneus  Gaussian  random  fields 
and  the  mathematical  expectation  of  noise  is  zero,  the  three  important  proper¬ 
ties  of  mean  squared  difference  template  matching  systems  are  proved,  and  the 
local  accuracy  estimation  formulas  of  the  contain-wise  and  pass-wise  two  match¬ 
ing  manners  are  derived.  When  the  integral  distance,  autocorrelation  functions 
of  signal  and  noise  are  known,  the  local  accuracy  for  a  system  can  be  analyti¬ 
cally  computed  and  evaluated.  (Paper  received  Dec  84,  finalized  Sep  85.) 
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COMPOUND  ORDER  FILTERING  FOR  BINARY  SEQUENCE 

Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May  86 
pp  76-81 

[English  abstract  of  article  by  Wu  Minjin  [0702  2404  6855]  of  East  China  Normal 
University] 

[Text]  The  distribution  functions  and  statistical  correlation  properties  of 
compound  order  filtering  for  binary  sequence  (i.i.d.)  are  Investigated.  Their 
applications  to  waveform  analysis  and  image  processing  are  also  discussed. 
(Paper  received  Apr  84,  finalized  Aug  85.) 
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ACCURATE  SOLUTION  OF  ELLIPTICAL  AND  CYLINDRICAL  STRIPLINES  AND  MICROSTRIP  LINES 
Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May  86 

pp  82-88 

[English  abstract  of  article  by  Zeng  Lingru  [2582  0109  0320]  of  Beijing  Institute 
of  Tracking  Telemetry  and  Control] 

[Text]  Accurate  solutions  of  elliptical  and  cylindrical  striplines  and  microstrip 
lines  are  presented.  The  geometric  figures  of  the  elliptical  and  cylindrical 
striplines  are  conformally  transformed  into  as5rmmetric  and  symmetric  planar 
striplines,  and  the  elliptical  and  cylindrical  microstrip  lines  into  planar 
microstrip  lines,  yielding  the  formulae  for  exactly  calculating  characteristic 
Impedances  of  the  six  lines,  of  which  one  is  new.  (Paper  received  Nov  84, 
finalized  Apr  85.) 
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A  QUASI-LINEAR  ANALYSIS  OF  PHASE  LOCKED  LOOPS 

r  ■ 

Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May  86 
pp  89-94 

[English  abstract  of  article  by  Tian  Xiaowen  [3944  1321  2429]  of  Chengdu  Insti¬ 
tute  of  Radio  Engineering] 

[Text]  A  new  model  of  PLLs  is  given.  Linear  analysis  of  PLLs  can  be  developed 
in  a  larger  range  with  the  new  model.  The  analysis  gives  enough  precision  for 
engineering  use  for  a  PLL  with  arbitrary  characteristic  phase  detector  g  (<j>) , 
which  runs  in  whole  positive  slope  range  of  (Paper  received  Aug  84, 

finalized  Jul  85.) 
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LASER  RECRYSTALLIZATION  OF  MOCVD  Poly-GaAs  ON  INSULATING  SUBSTRATES 

Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May  86 
pp  110-113 

[English  abstract  of  article  by  Bao  Ximao  [7637  1585  5399],  et  al.,  of  Nanjing 
University,  Jiangsu] 

[Text]  Polycrystalline  GaAs  films  are  grown  successfully  on  insulating  substrates 
by  MOCVD  technique.  The  film  is  flat  and  bright,  close  in  texture,  and  has 
stoichiometry  of^GaAs.  The  poly-GaAs  films  were  recrystallized  with  grain  size 
changed  from  200A  to  to  ym  when  scanned  by  Cw  Ar+  laser  beam.  The  schottky  bar¬ 
rier  diodes  are  fabricated  on  the  laser  recrystallized  GaAs  film.  (Paper 
received  Jul  84,  finalized  Jan  85.) 
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THERMOELECTRIC  POWER  MEASUREMENT  OF  AMORPHOUS  III-V  COMPOUNDS  SEMICONDUCTORS 

Beijing  DIANZI  XUEBAO  [ACTA  ^LECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May  86 
pp  114-116 

[English  abstract  of  article  by  Liu  Xianghuai  [2692  5980  2037]  of  Shanghai  Insti¬ 
tute  of  Metallurgy,  Academia  Sinica] 

[Text]  Using  measurements  of  the  thermopower  and  DC  conductivities,  the  electri¬ 
cal  properties  of  thin  films  GaAs,  GaP  and  InP  wtiich  rendered  amorphous  by  bom¬ 
bardment  with  rare  gas  ions  are  investigated.  It  is  shown  that  ion  beam  bombard¬ 
ment  amorphization  is  an  advantageous  technique  fpr  studying  and  understanding 
the  fundamental  process  in  the  amorphous  compounds  semiconductors.  (Paper 
received  Dec  84,  finalized  Oct  85.) 

REFERENCES 


C  J  7.  A.  Gheorghiu,  M,  L*  Thiye:  J.  Non-Cryst. 

Solids,  Vol.  35/36,  p.  397,  1980. 

C2D  L.  Theye,  a.  GheoVghiu,  H.  Launois:  J. 
Phys.  C:  Solid  State  Physics,  Vol.  13,  p. 
6669,  1980.  .  . 

C3D  R*  T.  S.  Shiah  et  a!.:  Can.  ].  Phys.,  Vol.55 
p.  265,  1977. 

C4D  J.  Stukef  Proc;  of  Intern.  Conf.  on  Low-Mo¬ 
bility  Materials,  Eilat,  Israel,  p. 193,  1970. 
C5D  W.  Beyer,  J.  Stuke:  J.  Nori-Cryst,  Solids,  Vol. 
8—10,  p.  321,  1972. 

C6D  D.  I.  Jones  et  al.;  Phil,  Mag,,  Vol.  36,  No. 
3,  p.64l,  1977. 

C7  3  W.  Beyer  et  al.:  Solar  Energy  Materils,  Vol. 
9,  p.229,  1983. 

C8D  X.  0.  Deng,  X.  H.  Liu  et  al.:  Appl.  Phys. 
A,  Vol.  33.  p.29,  1984. 

C  9  3  R.  Pfcilsticker  et  al.':  Nucl.  Instr.  Methods, 
Vol.  182/183,  p.603.  1981. 

Cl03  N.  F.  Mott,  E.  A.  Davis:  Electronic  Proce¬ 
sses  in  Non-Crystalline  Materials,  Clarendon 
Press,  Oxford,  p.32,  1979* 


59 


THE  MICROWAVE  MIXER  WITH  IMAGE  RECOVERY  USING  DIELECTRIC  RESONATORS 

Beijing  PIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  No  3,  May  86 
pp  117-119 

[Englis}!  abstract  of  article  by  Ao  Faliang  [2407  4099  5328]  of  Guilin  Institute 
of  Electronical  Technology,  Guilin,  China] 

[Text]  The  mlcrpwave  mixer  with  image  recovery  using  dielectric  resonators 
at  X-band  is  presented.  The  design  method,  the  real  circuit  and  the  experimen¬ 
tal  data  for  comparison  are  all  discussed.  The  results  show  that  the  signal 
conversion  loss  is  reduced  by  about  IdB,  and  the  image  to  signal  conversion 
loss  ratio  is  more  than  25dB.  With  simple  circuit  construction  and  adjustment 
methods,  it  is  suitable  for  microwave  receiver  applications.  (Paper  received 
Sep  84,  finalized  Sep  85.) 
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OHMIC  CONTACT  ON  HIGH  RESISTIVITY  N-Si 


Beijing  DIANZI  XUEBAO  [ACTA  ELECTRONICA  SINICA]  in  Chinese  Vol  14,  l^o  3,  May  86 

pp  120-122 

[English  abstract  of  article  by  Chen  Cunli  [7115  1317  4409]  of  Department  of 
Physics,  Nanjing  University,  and  ChenZhengfu  [7115  2973  1133]  et  al.,,  of  Shanghai 
Electronic  Devices  and  Materials  Works] 

[Text]  Using  a  silver  head  electric  soldering  iron,  the  alloy  consisting  of 
In,  Au,  Sb  and  Ni  in  the  ratio  of  91:7:1:1  is  directly  smeared  on  the  silicon 
wafer,  which  is  then  annealed  at  450‘*C,  Good  quality  ohmic  contact  is  obtained 
even  when  the  silicon  resistivity  is  as  high  as  SOOficm.  The  specific  contact 
resistivity  of  metal  to  N-Si  is  calculated  as  a  function  of  doping  concentration 
and  compared  with  experimental  results.  This  contacting  technique  is  success¬ 
fully  applied  to  the  measurement  of  impurity  compensation.  (Paper  received 
Nov  84,  finalized  Jun  85.) 
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Inununochemi  s  try 

IMMUNOHISTOCHEMICAL  OBSERVATION  OF  CARDIONATRIN-LIKE  SUBSTANCE  IN  RAT  LUNG 

Beijing  BEIJING  YIKE  DAIXUE  XUEBAO  [JOURNAL  OF  BEIJING  MEDICAL  UNIVERSITY]  in 
Chinese  Vol  18,  No  2,  18  May  86  pp  81-82 

[English  abstract  of  article  by  Sun  Minzhi  [1327  2404  0037],  et  al.,  of  Department 
of  Histology  and  Embryology] 

[Text]  Highly  specific  anti-human  atrial  natriuretic  peptide  serum  and  peroxi¬ 
dase-antiperoxidase  (PAP)  immunohistochemical  technique  were  used  to  demonstrate 
the  distribution  of  cardionatrin  in  rat  lung.  ,  Cardionatrin-like  substance  is 
found  in  part  of  the  muscle  cells  of  the  wall  of  pulmonary  veins  and  in  some 
cells  of  alveolar  septa.  In  the  muscle  cells  it  is  located  in  the  cytoplasm 
around  the  nucleus.  The  cells  in  a  alveolar  septa  are  mostly  in  groups.  They 
are  large,  round  or  irregular.  Their  cytoplasm  contains  many  granules  of  cardio- 
natrin-like  substance.  The  nature  of  such  cell  is  to  be  determined. 
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Lasers 


COMPUTER  ANALYSIS  BY  LENS  ARRAY  FOR  UNIFORM  ILLUMINATION 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13,  No  2, 

20  Feb  86  pp  65-70 

[English  abstract  of  article  by  Chen  Zezun  [7115  3419  1415],  et  al.,  of  Shanghai 
Institute  of  Optics  and  Fine  Mechanics,  Academia  Sinica] 

[Text]  It  is  advantageous  to  use  lens  array  for  uniform  illumination  of  high- 
power  laser  targets^.  By  using  the  computer  analysis  of  the  optical  field 
on  the  targets,  the  characteristics  of  this  way  have  been  studied.  In  the 
present  report,  we  propose  a  star-shaped  arrangement  of  the  concentricity  devia¬ 
tion  of  the  lens  array  elements.  This  enables  us  to  concentrate  the  two-dimen¬ 
sional  interference  pattern  and  can  meet  the  requirements  of  the  uniformity  and 
experiments. 
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STUDY  ON  TWO  PHYSICAL  MECHANISMS  FOR  HIGH  ORDER  COHERENT  RAMAN  RADIATION 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13,  No  2, 
20  Feb  86  pp  71-75 

[English  abstract  of  article  by  He  Guangsheng  [6378  0342  3932],  et  al.,  of 
Shanghai  Institute  of  Optics  and  Fine  Mechanics,  Academia  Sinica] 

[Text]  High  order  coherent  Raman  radiation  caused  by  two  different  mechanisms 
in  the  stimulated  Raman  scattering  experiments  have  been  studied.  One  is  the 
cascade  stimulated  scattering  process,  the  other  is  Raman-resonance  enhanced 
four— wave  mixing  which  is  characterized  by  phase  matching  condition  and  causes 
a  hollow  ring  distribution  in  the  near-field.  Experimental  results  judgement 
using  calcite  sample  have  shown  that  these  two  physical  processes  can  appear 
separately  or  simultaneously  depending  on  the  experimental  conditions. 
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GAIN  CHARACTERISTICS  OF  FREE-ELECTRON  LASERS  USING  SMITH-PURCELL  EFFECT 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vql  13, 

No  2,  20  Feb  86  pp  80-85 

[English  abstract  of  article  by  Zhang  Dake  [1728  1129  0668]  of  Shanghai  Institute 
of  Optics  and  Fine  Mechanics,  Academia  Sinica] 

[Text]  Coupled-mode  approach  and  electron  Bloch  equations  are  combined  to 
calculate  the  gain  of  free-electron  lasers  using  Smith-Purcell  effect  in  the 
gain  quantum  model.  The  possibility  of  increasing  gain  by  changing  the  spa¬ 
tial  frequency  of  the  grating  is  studied. 
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INSTRUMENTATION  FOR  RAPID  DETERMINATION  OF  REFLECTIVE  AND  TRANSMISSIVE  SPECTRA 


Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13,  No  2, 
20  Feb  86  pp  99-103 

[English  abstract  of  article  by  Wang  Bingkui  [3769  3521  1145],  et  al.,  of  Fudan 
University] 

[Text]  An  effective  and  precision  apparatus  for  rapid  determination  of  optical 
reflective  and  transmissive  spectra  is  described.  By  using  a  rapid  rotating 
optical  fiber  to  sample  the  incident  and  reflected  or  transmitted  light  beams 
respectively  and  feedback  of  the  incident  beam  intensity  to  monitor  the  gain 
of  the  photomultiplier  for  keeping  the  incident  photo-current  under  constant 
level,  the  measured  signal  gives  the  transmissivity  or  reflectivity  directly. 
Besides,  due  to  rapid  scanning  of  the  sampled  signals  the  requirement  on  the 
steadiness  of  the  light  source  is  not  critical.  The  relative  accuracy  of  the 
measurements  in  the  range  of  410nm  to  650nm  is  less  than  2  percent  and  the 
time  for  scanning  the  complete  visible  spectrum  is  2  minutes. 
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LARGE  CURRENT  RECTANGULAR  PULSED  LASER  POWER  SUPPLY 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13,  No  2, 

20  Feb  86  pp  112-115 

[English  abstract  of  article  by  Xue  Bin  [5641  1755],  et  al.,  of  Department 
of  Precision  Instruments,  Tianjin  University] 

[Text]  By  combining  thristor  switch  with  large  power  transistor,  large  current 
rectangular  pulsed  laser  power  supply  with  stable  smooth  top  is  obtained,  pulsed 
current  of  80A  and  top  current  fluctuation  within  2  percent  are  achieved. 
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RELATIVE  DISTRIBUTION  AT  FOCAL  PLANE  OF  LOW-ORDER  MODES  FOR  GAUSSIAN  LASER 
BEAMS 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13,  No  6, 
20  Jun  86  pp  321-327 

[English  abstract  of  article  by  Cheng  Zhaogu  [4453  0340  6253]  and  Wang  Runwen 
[3769  3387  2429]  of  the  Shanghai  Institute  of  Optics  and  Fine  Mechanics,  Acade¬ 
mia  Sinica] 

[Text]  Analytic  resolution  for  relative  energy  distribution  at  focal  plane 
of  low-order  modes  for  Gaussian  laser  beams  is  given.  The  results  are  compared 
with  the  focal  properties  at  far-field  of  single  mode  light  for  unstable  cavity 
with  different  magnification  M.  With  80  percent  of  total  laser  energy  at  focal 
plane  as  the  united  criterion  of  beam  divergence,  calculation  indicates  that 
with  stable  cavity  for  mode-selection,  one  can  obtain  good  beam  quality  which 
may  be  close,  even  superior,  to  that  for  mode-selection  for  unstable  cavity 
under  some  conditions.  Moreover,  the  stable  cavity  construction  is  simple, 
the  cavity  is  more  stable  and  the  electro-optic  efficiency  is  high  as  well. 
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SELF-HEATED  20  W  DISCHARGE  COPPER  VAPOR  LASER 


Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13, 

No  6,  20  Jun  86  pp  334-337 

[English  abstract  of  article  by  Liang  Baogen  [2733  1405  2704],  et  al.,  of  Shang¬ 
hai  Institute  of  Optics  and  Fine  Mechanics,  Academia  Sinica] 

[Text]  Output  characteristics  of  our  self-heated  discharge  dopper  vapor  laser 
are  reported.  The  maximum  average  power  is  20.5  W  with  an  efficiency  of  1.5 
percent.  Luminescence  performances  of  the  device  are  measured  and  discussed. 
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A  METHOD  OF  SEARCHING  FOR  WORKING  MATERIALS  OF  OPTICALLY  PUMPED  FIR  LASERS 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13,  No  6, 
20  Jun  86  pp  341-347 

[English  abstract  of  article  by  Xu  Fuyong  [6079  4395  3057],  et  al.,  of  Depart¬ 
ment  of  Radio  Physics  and  Computer  Science,  Lanzhou  University] 

[Text]  The  mechanism  of  the  known  working  materials  for  optically  pumped  FIR 
lasers  Is  explained  on  the  basis  of  the  physical  model  of  dl-group  vibration 
and  linear  trl-group  vibration.  Mathematical  derivation  shows  a  fairly  good 
result.  Based  on  this  result  a  method  of  searching  for  working  materials  of 
optically  pumped  FIR  lasers  is  obtained. 
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LASER-EXCITED  FLUORESCENCE  SPECTRA  OF  OH  RADICALS  IN  C2H2/AIR  FLAME 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13,  No  6, 
20  Jun  86  pp  348-350 

[English  abstract  of  article  by  Wang  Dadi  [3769  1129  0966]  and  Jiang  Zhankui 
[5592  0594  7608]  of  Department  of  Physics,  Jilin  University] 

[Text]  Laser-excited  UV  fluorescence  specta  of  OH  radicals  at  transition 
A^l-t—X^n  in  C2H2/alr  flame  have  been  measured.  All  lines  in  0-0,  1-0,  2-1 
bands  obtained  are  in  very  good  agreement  with  those  by  other  methods,  thus 
the  present  work  provides  useful  data  for  temperature  detection  of  flame.  We 
have  also  determined  the  OH  concentration  distribution  at  different  heights 
of  the  flame. 
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DIODE  LASER  DERIVATIVE  SPECTROSCOPIC  TECHNIQUE  AND  STUDY  OF  CH3CH  04  BAND 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  In  Chinese  Vol  13,  No  6, 

20  Jun  86  pp  351-355 

[English  abstract  of  article  by  Yang  Xueming  [2799  1331  2494],  et  al.,  of  Dalian 
Institute  of  Chemical  Physics,  Academia  Sinica] 

[Text]  Diode  laser  derivative  spectroscopy  of  CH3CN  U4  band  is  reported  here 
for  the  first  time.  About  120  lines  of  U4  band  of  the  molecule  were  recorded 
by  means  of  the  second  order  derivative  spectroscopic  technique.  With  an  im¬ 
proved  least  square  fitting  technique,  improved  parameters  of  U4  band  were 
obtained.  And  some  properties  of  diode  derivative  spectroscopic  technique 
were  discussed. 
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GROWTH  OF  K3Pr(P04)2  CRYSTALS 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  VoJ  13,  No  6, 
20  Jun  86  pp  362-364 

[English  abstract  of  article  by  Hong  Guangyan  [3163  1639  6056],  et  al.,  of 
Changchun  Institute  of  Applied  Chemistry,  Academia  Sinica] 

[Text]  The  crystals  of  K3Pr(P04)2  have  been  grown  from  a  KF-KCl  flux.  The 
influence  of  the  flux  evaporation  on  the  crystal  yield  is  given.  The  chemical 
analysis  and  X-ray  diffraction  pattern  confirmed  that  the  crystal  was 
K3Pr(P04)2.  The  infrared,  absorption  and  fluorescence  spectra  have  been  deter 
mined. 
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DETECTION  SYSTEM  FOR  TIME  RESOLVED  WEAK  SIGNALS  IN  LASER  SPECTROSCOPY 

f 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13, 

No  6,  20  Jun  86  pp  365-367 

[English  abstract  of  article  by  Ye  Lili  (0673  7787  7787],  et  al.,  of  Anhui 
Institute  of  Optics  and  Fine  Mechanics,  Academia  Sinica] 

[Text]  A  transient  digitizer  is  combined  with  a  multichannel  analyzer  to  form 
a  multichannel  averaging  system.  This  system  has  faster  response  time  and 
higher  accumulation  velocity  than  normal  multichannel  signal  averagers.  It 
has  been  used  in  some  simulating  experiment  and  laser-induced  fluorescence 
measurement  of  CH, . 
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INVESTIGATION  OF  WHITE  LIGHT  HOE~REFLECTION  HOLOGRAPHIC  LENS  FOR  VISUAL  DISPLAY 
APPLICATIONS  /  v 

Shanghai  ZHONGGUO  JIGUANG  [CHINESE  JOURNAL  OF  LASERS]  in  Chinese  Vol  13,  No  6, 

20  Jun  86  pp  368-372  v  ■  :  > 

[English  abstract  of  article  by  Xu  Kunxlan  [1776  2492  6343]  of  Shanghai  Insti¬ 
tute  of  .Laser  Technology]  r  :  .  , 

[Text]  Off-axial  reflection  holographic  visual  display  elements  which  records 
in  dichromated  gelatin  (DCG).  deposited  on  planar  substrate  of  glass  has  been 
developed  for  pilot  headup  display  (HUD) .  Important  image  characteristics 
such  as  diffraction  efficiency,  aberrations,  dispersion,  distortion  and  optical 
transfer  function  (OTF)  etc  for  the  off-axial  reflection  holographic  lens  are 
analysed.  Preparation  and  processing  of  DCG  film  and  several  important  tech¬ 
niques  for  obtaining  high  quality  holographic  lens  are  recommended. 

/7358 

CSO:  4009/86 


75 


Mathematics 


ON  THE  DIOPHANTINE  EQUATION  P^-2Q2=-1 

Chengdu  SICHUAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [JOURNAL  OF  SICHUAN  UNIVERSITY 
(NATURAL  SCIENCE  EDITION)]  in  Chinese  No  2,  1986  pp  1-9 

[English  abstract  of  article  by  Qu  Minghua  [1448  2494  5478]] 

[Text]  This  paper  considers  the  equation 

p^-2q2=-l,  p,  q  prime  (1) 

which  arose  by  Grescenzo  P.  Using  some  properties  of  pell  number,  we  have  proved 
following  theorems. 

Th  1.  Let  q  =l(mod  8)  is  a  prime  If  q=u^+2  ^  and  8+u  then  for  arbitrary  prime 
P»(p»q)  is  not  a  solution  of  equation  (1) 

Th  2.  1)  If  p-u^+2u^  =9  (mod  16)  is  a  prime  and  8|u  then  for  arbitrary  prime 
q  (p,q)  is  not  a  solution  of  equation  (1) 

2)  Let  p=c^+128d^  =17  (mod  32)  is  a  prime.  Hence  p=a^+64b^.  If  b+d  = 1  (mod  2), 
then  for  arbitrary  prime  q,  (p,q)  is  not  a  solution  to  equation  (1). 

Th.  5.  (1)  has  only  three  solutions,  which  satisfy  that  p,q<10^^; (7,5) ,  (41,29), 

(63018038201,  44560482149)  (Paper  received  12  Jan  85.) 
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MONTE  CARLO  SIMULATION  OF  THE  PRIOR  PROBABILITY  ESTIMATION  IN  DDR 

Chengdu  SICHUAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [JOURNAL  OF  SICHUAN  UNIVERSITY 
(NATURAL  SCIENCE  EDITION)]  in  Chinese  No  2,  1986  pp  85-92 

[English  abstract  of  article  by  Zhang  Yongke  [1728  3057  4430]  and  Guo  Xiaofeng 
[6753  2556  1496]] 

bf 

[Text]  In  this  paper,  two  methods  (SANK  and  SAMD)  of  estimating  the  prior 
probability  in  DDR  (Decission-Directed  Receiver)  are  discussed  and  compared 
in  detail.  The  experimental  simulations  are  made  on  both  methods  by  Monte 
Carlo  technique  when  SNR  is  not  too  small,  satisfactory  results  are  obtained. 
The  improved  SAMD  method  presented  in  this  paper  showed  its  simplicity  in 
simulation.  (Paper  received  31  Jan  85.) 

REFERENCES 

(1]  L.D.Davisson  and  S.C.Schwartz,  IEEE  Trans.,  IT— 16(1970) ,270. 

[  2  ]  D.Kazakos  and  L.D.Davisson,  IEEE  Trans,,  IT — 26(1980), 113 

[3]  J.Sacks,Ann,Math.Stat.,  29,(1958), 373 

[4]  f4#JiS)iSW:.  1983. 

[  5  ]  Jalalinasab  and  J.A.Bucklew,  IEEE. Trans.,  IT — 29(l983),619. 

[6]  D.D. Falconer,  IEEE  Trans.,  IT — 17(1971),  336. 

[7]  Z.Y.Young  and  G.Goraluppi,  IEEE  Trans., IT — 16 (1976) ,258.- 


77 


Mathematics 


DISCRETE  PHENOMENA  IN  UNIQUE  SOLVABILITY  FOR  GOURSAT'S  PROBLEMS  OF  HYPERBOLIC 
SYSTEM  OF  SECOND  ORDER 

Guangzhou  ZHONGSHAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [ACTA  SCIENTIARUM 
NATURALIUM  UNIVERSITATIS  SUNYATSENI]  in  Chinese  No  2,  May  85  pp  11-17 

[English  abstract  of  article  by  Wu  Ciqian  [0702  5417  3383,  Xuan  Qiwo  [8983 
0796  3087]  of  the  Computer  Science  Department,  and  Zhong  Jukang  [6988  6880 
1660]  of  the  Huanan  Institute  of  Technology] 

[Text]  We  have  proved  that  the  unique  solvability  for  a  class  of  Goursat's 
problems  of  the  hyperbolic  system  of  second  order  disappears  if  and  only  if 
the  parameters  of  the  system  satisfy  a  certain  coupling  relation.  (Paper 
received  May  1984) 
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CONSTRUCTION,  APPLICATION  OF  CLASS  FUZZY  CONTROL  MODEL 

Guangzhou  ZHONGSHAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [ACTA  SCIENTIARUM 
NATURALIUM  UNIVERSITATIS  SUNYATSENI]  in  Chinese  No  2,  May  85  pp  38-44 

[English  abstract  of  article  by  Lin  Deheng  [2651  1795  5899] ,  Chen  Jieru 
[7115  3381  1172],  and  Lin  Xunliang  [2651  8113  0081]  of  the  Radio  Electronics 
Department] 

[Text]  A  class  Fuzzy  control  model  which  is  constructed  by  means  of  standar¬ 
dization  method  is  described.  It  is  very  convenient  that  the  model  is  imple¬ 
mented  bn  microcomputer  and  the  model  is  selected  according  to  various 
requirements  of  processes.  Examples  of  application  of  the  model  and  the 
results  obtained  from  digital  simulation  are  also  given.  (Paper  received  in 
August  1984.) 

References: 

CID  Zadeh,  L.A.,  Information  and  Control,  8(1965),  338.  * 

C23  King,  P.J.  and  Mamdani,  E.H.,  Automatica,  13(1977),  235.  ' 

CS:  Tong,  R.M.,  yiwfomohco,  13(1977),  559.  | 

c«  6(i98o),  25.  | 

C5D  i  « »  ,18(1979),2. 

4(i982).  •  •  • 

79365 

CSO:  4009/1075 


79 


Mechanics 


FINITE-AMPLITUDE  STABILITY  OF  POISEUILLE  FLOW  IN  A  CIRCULAR  PIPE 

Tianjin  TIANJIN  DAXUE  XUEBAO  [JOURNAL  OF  TIANJIN  UNIVERSITY]  in  Chinese  No  1, 
Jan  86  pp  64-72 

[English  abstract  of  article  by  Zhao  Gengju  [6392  5087  1133]  of  The  Mechanics 
Department ] 

[Text]  The  small  finite  axisymmetrlcal  disturbance  in  a  Polseuille  flow  in 
a  circular  pipe  is  studied.  The  results  Indicate  that  the  finite  amplitude 
disturbance  is  stable  and  no  threshold  amplitude  is  present.  (Paper  received 
22  Oct  84.) 
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THE  SOURCE  AND  QUANTITATIVE  ESTIMATION  OF  THE  SAND  ACCUMULATION  IN  CHANNEL  AT 
THE  BAR  OF  THE  RIVER  MOUTH  OUTSIDE  SHANTOU  PORT 

Beijing  HIAYANG  YU  HUZAO  [OCEANOLOGIA  ET  LIMNOLOGIA  SINICA]  in  Chinese  Vol  17, 

No  1,  Jan  86  pp  13-24 

[English  abstract  of  article  by  Lin  Baorong  [2651  1405  2837],  et  al.,  of  Insti¬ 
tute  of  Oceanology,  Academia  Sinica,  Qingdao] 

[Text]  Sand  sources  of  the  bar  at  the  river  mouth  outside  the  Shantou  [3073 
7333]  Port  and  the  dredged  channel  are  further  discussed  and  the  accumulation 
is  calculated  roughly  based  on  other  studies  and  the  data  recently  acquired. 

The  results  revealed  that  the  bar  at  the  river  mouth  outside  Shantou  Port  just 
overlaps  the  modern  ebb  delta  and  the  delta  of  the  Xinjinxi  River  based  on  the 
ancient  longshore  bar.  The  development,  growth  and  decline  of  it  are  closely 
related  to  the  characteristics  of  the  sand  carried  there  from  Xinjinxi  River 
and  by  the  wave  and  the  tidal  current. 

The  bar  at  the  river  mouth  has  turned  to  be  declining  after  dredging  a  channel 
through  it  according  to  the  sediment  patterns.  The  volume  of  the  sediment  is 
on  the  decrease  from  the  river  mouth  to  the  channel  on  the  bar,  and  the  heavy 
minerals  can  be  divided  into  three  zones:  titanite,  magnetite,  zircon  epidote, 
hornblende-»-biotite  in  accordance  with  their  specific  gravities  and  shapes. 

Its  properties  show  that  the  sand  was  transported  to  the  river  mouth  from  the 
Xinjinxi  River.  Comparison  of  the  historic  charts  (1907-1979)  show  that  average 
annual  accumulation  in  this  area  is  about  560,000  m^,  that  on  the  east  side 
of  the  channel  accounts  for  87.3  percent.  However,  accumulation  on  the  west 
side  tends  to  get  faster,  indicating  that  the  sand  was  transported  from  east 
to  west. 

Various  informations  testify  that  the  sand  accumulated  in  the  dredged  channel 
is  transported  from  shoal  in  the  east  side.  At  present,  the  bar  of  the  river 
mouth  is  under  a  dynamic  paraequilibrium  with  a  slight  accumulation.  However, 
after  the  channel  is  dredged,  the  channel  will  be  silted  up  gradually  by  the 
sand.  The  volume  of  the  silt  deposit  is  related  to  the  width  and  depth  of  the 
dredged  channel.  Provided  that  the  channel  is  80m  wide  and  -5.5  m  deep,  the 
accumulation  may  be  estimated  at  5000,000-600,000  m^/a.  (Paper  received 
20  Oct  83.) 
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THE  SEDIMENTARY  ENVIRONMENTS  AND  CHARACTERISTICS  OF  THE  CORAL  REEF  OF  THE  YONGXING 
ISLAND 


Beijing  HIAYANG  YU  HUZAO  [OCEANOLOGIA  ET  LIMNOLOGIA  SINICA]  in  Chinese  Vol  17, 

No  1,  Jan  86  pp  36-44 

[English  abstract  of  article  by  Wang  Guozhong  [3769  0948  1813],  et  al.,  of  Insti¬ 
tute  of  Marine  Geology,  Tongji  University,  Shanghai] 

[Text]  The  climate  of  Yongxing  [3057  5281]  Island,  a  well  developed  reef  areas 
in  the  Xisha  Islands  in  the  South  China  Sea,  is  that  of  tropical  monsoon.  This 
coral  reef  is  based  on  the  residuum  of  granite-gneiss  and  has  been  developing 
continually  since  Miocene  epoch. 


Recent  coral  reef  crest  of  the  Yongxing  Island  is  in  elliptical  form  and  ring¬ 
like,  The  facies  on  the  northeast  and  the  south-west  sides  are  generally  alike, 
but  differ  in  width,  number  of  coral  genura  and  products  of  carbonate  sediments. 
They  are  distributed  asymmetrically  as  a  result  of  asymmetrical  monsoons,  cur¬ 
rents  and  submarine  relief,  while  the  distribution  of  the  coral  reefs  in  the 
Pacific  are  controlled  by  the  trade  wind. 


The  recent  coral  reef  crest  of  the  Yongxing  Island  appears  in  the  following 
facies:  the  autochthonous  coral  reef  rock  facies,  the  reef  marginal  shoal  gravel- 

bounds  tone  facies,  the  reef  flat  sand-gravel  with  patch  reef  facies,  and  the 
cay  gravel-sand  facies.  This  reef  complex  is  of  a  carbonate  mound  surrounded 
by  the  autochthonous  reef  rocks  and  biendstones  on  the  reef  crest.  It  belongs 
in  category  to  the  table  reef.  Though  the  sediments  in  the  coral  reef  areas 
of  the  Pacific  are  predominantly  algal  debris,  yet  those  of  the  Yongxing  Island 
are  absolutely  dominated  by  the  scleractinian  coral  and  their  debris.  (Paper 
received  14  Mar  83.) 
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A  NEW  METHOD  FOR  THE  SYNTHESIS  OF  2-METHOXYESTRADIOL* 

Chengdu  SICHUAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [JOURNAL  OF  SICHUAN  UNIVERSITY 
(NATURAL  SCIENCE  EDITION)]  in  Chinese  No  2,  1986  pp  114-116 

[English  abstract  of  article  by  Chen  Shuhua  [7115  0647  5478]  et  al.] 

[Text]  A  new  effective  method  for  the  synthesis  of  2-  methoxyestradiol  is 
described.  Estradiol  was  brominated  with  NBS  to  give  2-bromoestradiol  (II) 
in  36  percent  yield  and  subsequent  nucleophilic  substitution  of  the  bromo 
atom  by  methoxide  ion  under  the  catalysis  of  CuI(Or  CU20)-Crown  ether  in  DMF 
at  100-105“C  afforded  2-methoxyestradiol  in  84  percent  yield.  The  overall 
yield  in  the  present  synthetic  route  is  higher  than  those  have  ever  been  re¬ 
ported  in  literature  for  the  same  target  compound.  (Paper  received  8  Oct 
84.) 
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A  PRELIMINARY  EXPERIMENTAL  STUDY  ON  THE  BIOLOGICAL  FIXATION  EFFECT  OF  CHINESE- 
MADE  MADREPORIC  FEMORAL  HEAD  PROSTHESIS 

Beijing  BEIJING  YIKE  DAIXUE  XUEBAO  [JOURNAL  OF  BEIJING  MEDICAL  UNIVERSITY]  in 
Chinese  Vol  18,  No  2,  18  May  86  pp  91-94 

[English  abstract  of  article  by  Sun  Xiaoli  [1327  2556  7812],  et  al.,  of  Depart¬ 
ment  of  Orthopaedics  The  Third  Hospital] 

[Text]  Chinese-made  madreporic  Co-Cr-Mo  alloy  femoral  head  replacement  was 
performed  on  16  adult  dogs.  Having  evaluated  the  data  of  the  function  recovery 
of  hip  joint,  roentgenographic  changes,  biomechanical  testing  and  morphological 
study,  the  authors  believe  that  this  new-type  porous  hip  prosthesis  could  give 
excellent  bone-ingrowth  self-locking  biological  fixation.  Meanwhile,  the  mechani¬ 
cal  characteristics  of  the  bone-ingrowth  fixation  and  their  relationship  with 
function  recovery  of  hip  joint  were  discussed.  It  is  hoped  that  this  study 
could  serve  a  scientific  basis  for  clinical  application  of  this  madreporic  porous 
hip  prosthesis. 
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INFLUENCE  OF  HEAT  TREATMENT  ON  THE  SUPERMOLECULAR  STRUCTURES  OF  POLYETHLENE- 
2.6  NAPHTHALATE 


Chengdu  SICHUAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [JOURNAL  OF  SICHUAN  UNIVERSITY 
(NATURAL  SCIENCE  EDITION)]  in  Chinese  No  2,  1986  pp  58-62 

[English  abstract  of  article  by  Zhu  Jumu  [2612  1446  2606],  et  al.] 


[Text]  The  crystallinity,  the  crystalline  size  and  the  interchain  distance 
of  amorphous  have  been  calculated  using  the  computer  based  multipeak  resolution 
method  to  resolve  the  x-ray  diffraction  spectra  of  polyethlene-2.6  naphthalate 
(PEN  -2.6)  obtained  at  different  heat  treatment  temperatures.  The  crystallinity 
calculated  is  consistent  with  those  measured  by  the  density  method.  By  extra¬ 
polating  the  regressive  curve  of  the  density  and  the  crystallinity  to  100 
percent  and  0  percent,  the  same  density  as  those  presented  in  reference  is 
obtained[l].  The  relation  curves  of  the  crystallinity  versus  heat  treatment 
temperature  show  that,  when  rising  the  heat  treatment  temperature,  the  crystal¬ 
linity  of  PEN-2.6  increases,  but  the  interchain  distance  of  amorphous  at  lower 
temperature  decreases.  (Paper  received  24  Nov  84.) 
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THE  ROLE  OF  GRAPHITIZATION  DURING  SINTERING  OF  DIAMOND  POWDER  AT  HIGH  PRESSURE 


Chengdu  SICHUAN  DAXUE  XUEBAO  (ZIRAN  KEXUE  BAN)  [JOURNAL  OF  SICHUAN  UNIVERSITY 
(NATURAL  SCIENCE  EDITION)]  in  Chinese  No  2,  1986  pp  63-71 

[English  abstract  of  article  by  Li  Boxun  [2621  0130  8113],  et  al.] 

[Text]  Diamond  powder  was  sintered  with  the  aid  of  Ni-Ti  alloy  binder  at 
7.7  G  pa  and  1300-1700C.  For  the  resulting  sintered  bodies  the  microstructure 
was  observed,  and  the  analysis  of  phase  structure,  phase  composition  was  per¬ 
formed,  the  denslf ication,  wearing  resistance  and  compressive  strength  were 
measured.  The  results  showed  that  diamond  graphltization  is  a  key  stage  in 
sintering  process,  it  plays  an  important  role  in  the  formation  of  bonding 
between  diamond  particles  with  alloy  binder  and  the  direct  diamond-diamond 
bonding  in  sintered  bodies.  (Paper  received  18  Feb  85.) 

REFERENCES 

tl )  M.  Akaishi,  H.  kanda  et  al.  J.  Mater.  Sci.,  17  (1982),  193 
[21  1977 

[3]  S.  Naka,  A.  Tsuzuki  et  al,  J.  Mater  Sci.,  19  (1984),  259 

[4]  B.  n.  yenejieBa,  B.  T.  fleaesH,  H.  «•).  nopomKOBaa  Metajuiypraa,  1(1984),  66. 


86 


STUDIES  OF  THE  ELECTRICAL  PROPERTIES  OF  FeWB  METAL  GLASS  AT  HIGH  TEMPERATURES 

Tianjin  TIANJIN  DAXUE  XUEBAO  [JOURNAL  OF  TIANJIN  UNIVERSITY]  in  Chinese  No  1, 
Jan  86  pp  50-55 

[English  abstract  of  article  by  Lu  Qi  [0712  2475],  et  al.,  of  The  Department 
of  Physics]  n 

[Text]  The  electrical  properties  of  FeWB  metal  glass  at  high  temperatures 

have  not  been  reported  so  far.  The  electrical  properties  of  (Fe,„„  v^v)o/ 

-LUU—X  X  o4  •  5 

^15  5  metal  glass  were  studied  with  a  self-designed  measuring 

device.  Measuring  errors  inherent  in  normal  measurements  were  considerably 
reduced  and  the  curve  of  relative  change  of  electrical  relaxation  effect  of 
metal  glass  was  found  to  be  the  main  cause  of  the  deviation  of  the  electric 
resistivity  p  (T)  of  metal  glass  from  the  linear  relationship.  The  concept 
of  "disorder  sit"  of  scattering  electrons  in  the  glass  was  adopted  to  explain 
the  drop  off  during  the  structural  relaxation.  Ziman's  theory  holds  good  only 
when  the  effect  of  structural  relaxation  was  ignored.  The  Debye  temperature 
of  the  material  was  not  over  300K.  (Paper  received  24  Apr  84.) 
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CYTOPROTECTIVE  EFFECT  OF  PROSTAGLANDIN  E2  ON  PANCREATIC  ISLET  g-CELL  OF  ALLOXAN- 
INDUCED  DIABETIC  RATS 

Shanghai  SHENGLI  XUEBAO  [ACTA  PHYSIOLOGICA  SINICA]  in  Chinese  Vol  38,  No  2, 

Apr  86  pp  191-201 

[English  abstract  of  article  by  Wang  Jinlin  [3076  6930  2651],  et  al.,  of  Research 
Laboratory  in  Physiology  of  Digestion  and  Reproduction,  Institute  of  Basic 
Medical  Sciences,  Beijing  Medical  University] 

[Text]  An  experimental  diabetes  model  was  produced  by  subcutanous  injection 
of  alloxan  monohydrate  in  a  dose  of  200  mg/kg*  Prostaglandin  E2  (PGE2)  ad¬ 
ministered  intraperitoneally  15  minutes  prior  to  alloxan  was  able  to  decrease 
the  incidence  of  alloxan-induced  diabetes  from  75  percent  of  the  control  to 
12.5  percent  and  to  decrease  the  mean  average  of  plasma  glucose  concentration 
from  498.0±86.6  mg%  of  the  control  to  141.9±30.5  mg%  at  72  hours  after  the  injec¬ 
tion  of  alloxan. 


The  protective  effect  of  PGE2  was  dose  dependent.  The  oral  glucose  tolerance 
test  at  120  hours  after  the  injection  of  alloxan  showed  that  the  curves  were 
markedly  reduced  in  the  rats  pretreated  with  PGE2.  The  microscopic  section 
of  the  pancreatic  islets  of  the  rats  that  were  pretreated  with  PGE2  showed 
that  the  concentration  of  secretory  granules  in  g  cells  was  markedly  increased 
as  compared  to  the  alloxan-induced  diabetic  rats.  The  result  indicates  that 
the  acute  damage  of  g  cells  caused  by  alloxan  was  milder  in  the  rats  pretreated 
with  PGE2.  From  the  functional  as  well  as  morphological  investigation,  we 
suggest  that  PGE2  might  have  a  cytoprotectlve  effect  on  the  g  cells  of  the 
pancreatic  islets  in  rats.  (Paper  received  13  Aug  84,  finalized  14  Nov  84.) 
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RESPONSES  OF  HYPOTHALAMIC  PARAVENTRICULAR  NEURONS  TO  ELECTRICAL  STIMULATION 
OF  MIDBRAIN  CENTRAL  GRAY  (CG)  AND  LEMNISCUS  MEDIALIS  (LM)  IN  THE  RAT 

Shanghai  SHENGLI  XUEBAO  [ACTA  PHYSIOLOGICA  SINICA]  in  Chinese  Vol  38,  No  2, 

Apr  86  pp  210-215 

[English  abstract  of  article  by  Xing  Baoren  [6717  1405  0088],  et  al.,  of  Depart¬ 
ment  of  Physiology,  Second  Military  Medical  College,  Shanghai] 

[Text]  The  experiments  were  performed  on  28  rats  immobilized  with  Flaxedil, 

Unit  discharge  of  PVH  neurons  was  recorded  by  glass  microelectrode  extracellu- 
larly.  CG  and  LM  in  midbrain  were  stimulated  with  bipolar  electrode  respectively. 

The  activity  of  neurons  in  the  PVH  and  its  responses  to  brain  stimulation 
were  observed.  The  main  results  are  as  follows:  After  CG  stimulation,  4 
units  showed  antidromic  response,  47  units  showed  orthodromic  responses  with 
different  types:  Type  1  was  responsive  to  single  stimulus,  while  type  II 
was  responsive  only  to  a  train  of  stimuli.  No  response  to  LM  stimulation 
was  observed. 

These  results  suggest  that  there  are  two-way  connections  between  PVH  and  CG, 
but  no  connection  between  PVH  and  LM  could  be  demonstrated  electrophysiological- 
ly.  (Paper  received  10  Dec  84,  finalized  10  Apr  85.) 
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FILAMENTATION  INSTABILITY  OF  WHISTLER  WAVE  IN  THE  MAGNETOSPHERE 

Beijing  KONGJIAN  KEXUE  XUEBAO  [CHINESE  JOURNAL  OF  SPACE  SCIENCE]  in  Chinese 
Vol  6,  No  1,  Jan  86  pp  23-31 

[English  abstract  of  article  by  Wang  Yuandian  [3769  0337  3013]  of  Institute 
of  Space  Physics,  Academia  Sinica] 

[Text]  The  f ilamentation  instability  of  whistler  waves  in  the  magnetosphere 
is  analyzed  in  this  paper,  and  the  growth  rate  is  calculated.  For  propagation 
path  L  =  4  and  electric  field  of  the  wave  1  mV/m,  the  maximum  growth  rate 
is  about  0.13/1000  km,  the  corresponding  perpendicular  wave  length  is  about 
400  km  (near  the  equator  region).  It  is  also  pointed  out  that  the  f ilamenta¬ 
tion  instability  discussed  here  may  offer  a  nonlinear  mechanism  for  the  multi- 
path  propagation  of  whistlers. 
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NUMERICAL  EXAMINATION  OF  AKASOFU’S  ENERGY  COUPLING  FUNCTION 

Beijing  KONGJIAN  KEXUE  XUEBAO  [CHINESE  JOURNi^  OF  SPACE  SCIENCE]  in 'Chinese 
Vol  6,  No  1,  Jan  86  pp  32-41 

[English  abstract  of  article  by  Xu  Wenyao  [1776  2429  5069]  and  Shi  Fnqi  [1597 
1869  1142]  of  Institute  of  Geophysics,  Academia  Sinica] 

[Text]  Based  on  the  general  formula  of  the  energy  transfer  rate  from  the 
solar  wind  into  the  magnetosphere,  the  coupling  mechanism  of  MHD  flow  is  examined 
by  using  solar  wind  data  for  a  period  of  34  days.  It  is  shown  that  MHD  flow 
mechanism  is  valid  when  Bg  <  0  (or  IMF  is  southward) .  In  this  case  the  energy 
transfer  rate  can  be  expressed  by  P  = CB^/^V®/^n^/^sin‘*(9/2) .  This  is  different 
from  Akasofu*s  coupling  function,  but  in  good  agreement  with  Murayama  &  Hakamada, 
Svalgaard,  Murayama,  and  Holzer  &  Slavin.  The  factors  influencing  the  calcula¬ 
tions  of  coupling  function  are  also  discussed. 
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SELF-EXCITATION  EFFECT  OF  SCATTERING  OF  ELECTROMAGNETIC  RADIATION  IN  A  STRONG 
MAGNETIC  FIELD 

Beijing  KONGJIAN  KEXUE  XUEBAO  [CHINESE  JOURNAL  OF  SPACE  SCIENCE]  in  Chinese 
Vol  6,  No  1,  Jan  86  pp  42-50 

[English  abstract  of  article  by  Liu  Xuwei  [0491  4371  0251]  of  Purple  Mountain 
Observatory,  Academia  Sinica] 

[Text]  In  light  of  the  solution  of  electron  motion  equation  in  a  magnetic 
field,  the  electron  scattering  in  response  to  the  incident  electromagnetic 
wave  of  frequency  mi  includes  the  part  whose  frequency  is  the  same  as  the 
cyclotron  one  besides  that  of  frequency  ml.  This  effect  can  be  called  the 
self-excitation  and,  except  the  highfrequency  limit,  has  a  considerable  influ¬ 
ence  upon  the  cross  section.  In  this  paper,  the  modified  cross  sections  of 
classical  non-relativistic  electron  in  the  case  of  both  a  single  electron 
and  cold  plasma  are  given.  The  spectrum  distribution  of  electron  scattering 
is  discussed,  and  the  Thomson  absorption  coefficients  of  magnetized  thermal 
equilibrium  plasma  are  obtained  for  some  typical  cases.  It  is  also  pointed 
out  that  the  result  here  can  be  applied  for  many  astrophysical  aspects  such 
as  the  spectrum  formation  of  X-ray  pulsars. 
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